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NON-AQUEOUS ABSORBENT AND USE 
THEREOF 

TECHNICAL FIELD 

The present invention relates to a non-aqueous absorbent 
comprising a crosslinked body having a particular composi 
tion, and a non-aqueous absorbing gel, a non-aqueous absorb 
ing sheet and a non-aqueous absorbent agent using the same. 
More particularly, the present invention relates to a non 
aqueous absorbent having extremely high capabilities of 
absorbing and gelating an organic solvent, and a form such as 
a non-aqueous absorbing gel, a non-aqueous absorbing sheet, 
a non-aqueous absorbent agent and the like, as Well as various 
uses employing them. 

BACKGROUND TECHNIQUE 

Previously, a crosslinked sodium polyacrylate salt has been 
used as a Water-absorbing resin in a variety of utilities. HoW 
ever, in this composition, an amount of absorbing Water or 
urine is high, but a resin is not sWollen at all in an organic 
solvent. Therefore, the resin is not applied as an agent for 
absorbing an organic solvent or as a gelating agent. 
As a crosslinked resin Which absorbs an organic solvent, 

for example, there are proposed: 
(1) a crosslinked polymer of a monomer containing a ter 

tiary or quaternary amino group such as dialkylaminoalkyl 
(meth)acrylate, (meth)acryloyltrialkylammonium chloride 
and the like (JP-A No. 58-154709 gazette), 

(2) an alcohol absorbent comprising a crosslinked copoly 
mer of the aforementioned tertiary amino group-containing 
monomer and a vinyl monomer having a carboxyl group 
(JP-A No. 60-179410 gaZette, JP-A No. 60-192717 gaZette 
etc.), 

(3) an oil absorbent comprising crosslinked (meth)acrylate 
of a monovalent aliphatic alcohol having a carbon number of 
10 to 16 or a crosslinked monomer having a solubility param 
eter of 9 or smaller (JP-A No. 3-221582 gaZette, JP-No. 
4-100539 gaZette etc.), 

(4) a liquid-absorbing resin comprising crosslinked 
alkoxyalkyl (meth)acrylate and the like or crosslinked N-vi 
nyllactam (JP-A No. 10-101745 gaZette, JP-A No. 11-35632 
gaZette etc.), 

(5) a liquid-absorbing resin comprising crosslinked N-vi 
nylacetamide (JP-A No. 4-230250 gaZette, JP-A No. 8-59743 
gaZette). 

In addition, in the ?elds of lithium batteries and condens 
ers, a polar organic solvent such as propylene carbonate and 
y-butyrolactone is usually used as an electrolyte solution. In 
order to make a battery thin or to prevent solution leakage at 
damage, there is a great demand for gelating this organic 
solvent. As a polymer for gelating an electrolyte solution, for 
example, there are proposed: 

(6) crosslinked polyalkylene oxide (hereinafter, referred to 
as PEO system, JP-A No. 62-285954 gaZette, JP-A No. 
6-68906 gaZette and many publications), 

(7) crosslinked polyacrylnitrile (hereinafter, referred to as 
PAN system, JP-A No. 8-264205 gaZette, JP-A No. 2000 
58078 gaZette, JP-A No. 2000-223105 gaZette etc.), 

(8) crosslinked polyacrylic acid ester, and 
a method of using a polymer having the same composition 

as that of the (1) as a gelating agent for an electrolyte solution 
(JP-A No. 2000-331533 gaZette, 2001-123073 gaZette etc.). 

HoWever, although the crosslinked polymer of (1) exhibits 
a relatively high amount of absorbing an alcohol, the polymer 
has a loW amount of absorbing an organic solvent other than 
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2 
an alcohol, for example, propylene carbonate, y-butyrolac 
tone, toluene and the like, and at the same time, an ester group 
of this kind of cationic polymer is extremely easily degraded 
at a region of a pH 4 or larger due to intramolecular interaction 
betWeen an amino group and an ester group, and therefore, 
there is a problem that the polymer is not suitable for utilities 
requiring durability of a polymer, such as a gelating agent for 
an electrolyte solution. 

In addition, regarding crosslinked polymers of (3) to (8), 
since these polymers are fundamentally a nonionic polymer, 
dissociation of a polymer does not occur in the aforemen 
tioned subject organic solvents. Therefore, those polymers 
have Weak capabilities of absorbing and gelating subject 
organic solvents and, in order to absorb and gelate these 
organic solvents, it becomes necessary to add a large amount 
of a polymer. There is a problem that not only this is uneco 
nomical, but also When used in utilities such as batteries and 
condensers, addition of a large amount of a polymer reduces 
an electrical conductivity of an electrolyte solution, and dete 
riorates electrical properties. 

Further, lithium batteries and condensers are used in 
mobile phones, computers, various appliance products and 
the like. HoWever, there is a problem that, When an organic 
solvent-based electrolyte solution is leaked, a harmful gas is 
generated, substrates of other ICs and semiconductors are 
polluted, and ignition occurs in some cases. Regarding pre 
vention of leakage of these electrolyte solutions, only a non 
Woven fabric sheet is practically proposed. The non-Woven 
fabric has an extremely small solution holding amount to 
these electrolyte solutions. When there is a great leakage, this 
can not be defended at all. Therefore, there is a great demand 
for development of a sheet Which can hold a large amount of 
these organic solvents. 

In vieW of the aforementioned circumstances, the present 
inventors intensively studied, and as a result, found that a 
non-aqueous absorbent comprising a crosslinked body hav 
ing a particular composition has extremely high capabilities 
of absorbing and gelating the aforementioned organic sol 
vents, a large amount of organic solvents can be absorbed and 
gelated by addition of a small amount of the non-aqueous 
absorbent, and a sheet containing the non-aqueous absorbent 
has an extremely high amount of holding the aforementioned 
organic solvents, and can hold a large amount of tho se organic 
solvents, Which resulted in completion of the present inven 
tion. 
An object of the present invention is to provide a non 

aqueous absorbent Which has extremely high capabilities of 
absorbing and gelating organic solvents, and can absorb a 
large amount of organic solvent and gelate organic solvents 
by addition of a small amount of the same. 

Another object of the present invention is to provide vari 
ous uses of this non-aqueous absorbent in various forms. 

SUMMARY OF THE INVENTION 

That is, the present invention is a non-aqueous absorbent 
(B) comprising a crosslinked polymer (1) (A) Which contains 
a structural unit having a carboxyl group and/ or a sulfonate 
group in an amount of 20 to 100% by Weight in its molecule 
and in Which from 30 to 100% by mol of the protons in the 
carboxyl group and/or the sulfonate group have been substi 
tuted by onium cations; a form of non-aqueous gel (C), a 
non-aqueous absorbent sheet (D) and a non-aqueous absor 
bent agent (E) made of the (B); as Well as uses of an alcohol 
based bactericidal material or an alcohol-based bactericide, a 
cold insulating material or a cold insulator, a gel sheet for 
cooling, a fuel composition for solid fuels or a solid fuel using 
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the same, a fragrance material or a fragrance, a patch material 
or a patch, an insecticidal composition or an insecticide, a fuel 
store for fuel batteries or a fuel battery using the same, or a 
lithium battery or the like. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The non-aqueous absorbent (B) of the present invention is 
characterized in that it comprises a crosslinked polymer (1) 
(A) Which contains a predetermined amount of a structural 
unit having a carboxyl group and/or a sulfonate group in its 
molecule, and in Which protons of the carboxyl group and/or 
the sulfonate group are substituted With a predetermined 
amount of onium cations, for the purpose of absorbing gelat 
ing subject organic solvents. That is, the non-aqueous absor 
bent (B) of the present invention comprises a crosslinked 
polymer (1) (A) Which contains a structural unit having a 
carboxyl group and/or a sulfonate group in an amount of 20 to 
100% by Weight in its molecule, and in Which from 30 to 
100% by mole of protons of the carboxyl group and/or the 
sulfonate group are substituted With onium cations. 

Examples of a monomer (a') constituting a structural unit 
(a) having a carboxyl group and/or a sulfonate group include 
carboxyl group-containing monomers [e.g. (meth)acrylic 
acid, (eth)acrylic acid, crotonic acid, sorbic acid, maleic acid, 
itaconic acid, fumaric acid, cinnamic acid, and anhydride 
thereof etc.]; sulfonate group-containing monomers [e. g. ali 
phatic vinyl sulfonic acid [vinyl sulfonic acid, allylsulfonic 
acid, vinyl toluenesulfonic acid, styrenesulfonic acid, etc.], 
(meth)acrylate-type sulfonic acid [sulfoethyl(meth)acrylate, 
sulfopropyl(meth)acrylate etc.] and (meth)acryl amide-type 
sulfonic acid [acrylamido-2-methylpropanesulfonic acid 
etc.]], and one or more of them may be polymerized to obtain 
a structural unit (a) in the polymer (1). Preferable is a struc 
tural unit having a carboxyl group and/or a sulfonate group 
having a carbon number of 3 to 30. 

In addition, examples of a method of obtaining a polymer 
(1) containing a predetermined amount of a structural unit 
having a carboxyl group and/ or a sulfonate group in its mol 
ecule include, in addition to the method of polymerizing a 
predetermined amount of a monomer (a') constituting the 
structural unit (a), a method of polymerizing a monomer 
Which can be easily converted into a carboxyl group and/or a 
sulfonate group such as an ester and an amide of the carboxyl 
group and/ or sulfonate group-containing monomer, and 
introducing a predetermined amount of a structural unit of a 
carboxyl group or a sulfonate group into a molecule using 
such as a hydrolyzing method, and a method of obtaining a 
carboxyl group or sulfonate group-containing polysaccharide 
polymer, a representative of Which is carboxymethylcellu 
lose, or a graft copolymer of the polysaccharide and other 
monomer. HoWever, such the method is not particularly lim 
ited as long as a polymer containing a predetermined amount 
of a structural unit of a carboxyl group and/or a sulfonate 
group is ?nally obtained. 

In the present invention, it is necessary that a content of the 
polymer (1) of a structural unit (a) having a carboxyl group 
and/ or a sulfonate group is 20 to 100% by Weight, preferably 
40 to 100% by Weight, more preferably 60 to 100% by Weight 
based on a Weight of the polymer (1). When the content is 
smaller than 20% by Weight, an amount of absorbing a subject 
organic solvent is reduced, or a subject organic solvent can 
not be gelated at a small amount in some cases, even When 
protons of carboxylic acid or sulfonic acid are substituted 
With onium cations described later. 
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4 
In the present invention, examples of a copolymerizable 

monomer (b') constituting a structural unit other than a struc 
tural unit (a) having a carboxyl group and/ or a sulfonate group 
include alkyl(meth)acrylate (carbon number 1 to 30) esters 
[methyl(meth)acrylate, ethyl(meth)acrylate, propyl(meth) 
acrylate, butyl(meth)acrylate, ethylhexyl(meth)acrylate, 
octyl(meth)acrylate, dodecyl(meth)acrylate, stearyl(meth) 
acrylate, cyclohexyl(meth)acrylate, etc.]; oxyalkyl(meth) 
acrylates (carbon number 1 to 4) [hydroxyethyl(meth)acry 
late, hydroxypropyl(meth)acrylate, (meth)acrylate mono 
(polyethylene glycol)ester [polyethlene glycol (hereinafter, 
referred to as PEG) number average molecular Weight: 100 to 
4,000], (meth)acrylic acid mono(polypropylene glycol)ester 
[polypropylene glycol (hereinafter, referred to as PPG) num 
ber average molecular Weight: 100 to 4,000], (meth)acrylic 
acid monomethoxy polyethylene glycol (PEG number aver 
age molecular Weight: 100 to 4,000), (meth)acrylic acid 
monomethoxy propylene glycol (PPG number average 
molecular Weight: 100 to 4,000) etc.], (meth)acrylamides 
[(meth)acrylamide, (di)methyl(meth)acrylamide, (di)ethyl 
(meth)acrylamide, (di)propyl(meth)acrylamide etc.]; allyl 
ethers [methyl allyl ether, ethyl allyl ether, propyl allyl ether, 
glycerol monoallyl ether, trimethylolpropane triallyl ether, 
pentaerythritol monoallyl ether, etc.]; ot-ole?ns having a car 
bon number of 4 to 20 [isobutylene, l-hexene, l-octene, 
iso-octene, l-nonene, l-decene, l-dodecene etc.]; aromatic 
vinyl compounds having a carbon number of 8 to 20 [styrene, 
t-butylstyrene, octylstyrene etc.]; other vinyl compounds 
[N-vinylacetamide, vinyl caproate, vinyl laurate, vinyl stear 
ate etc.], amino group-containing monomers [dialkyl(carbon 
number of alkyl: 1 to 5)aminoethyl(meth)acrylate, meth 
(acryloyl)oxyethyltrialkyl(carbon number of alkyl: 1 to 
5)ammonium chloride, bromide or sulfate etc.] and alkali 
metal salts, primary to tertiary amine salts or alkanolamine 
salts of the aforementioned monomers having a carboxyl 
group or a sulfonate group. It is preferable that one or more of 
these monomers (b') is (are) copolymerized With the (a') in a 
range of a predetermined amount (smaller than 80% of poly 
mer structural unit) as necessary. 

From a vieWpoint of polymerizability of a monomer and 
stability of the produced polymer, among the aforementioned 
monomers (b'), alkyl(meth)acrylate esters, oxyalkyl(meth) 
acrylates, allyl ethers, ot-ole?ns, and aromatic vinyl com 
pounds are preferable. 

In addition, since the present invention is aimed at absorb 
ing and gelating various organic solvents, it is preferable to 
select such a monomer (b') that a difference betWeen a SP 
value (solubility parameter) of an organic solvent and that of 
a monomer (b') is 5 or smaller, depending on a SP value of a 
subject organic solvent because an absorbing amount and a 
gelating capability are easily increased. It is more preferable 
to select such a monomer (b') that a difference of a SP value 
of a subject organic solvent and that of the monomer (b') is 3 
or smaller. 

In the present invention, it is essential that from 30 to 100% 
by mol of protons of the carboxyl group and/or the sulfonate 
group are substituted With onium cations. 

The onium cation is one or more selected from the group 
consisting of quaternary ammonium cation (I), tertiary sulfo 
nium cation (II), quaternary phosphonium cation (III) and 
tertiary oxonium cation (IV). 

Examples of the quaternary ammonium cation (I) include 
the folloWing (I-l) to (I-l l) (hereinafter, cation is omitted). 

(I-l) Aliphatic quaternary ammoniums having an alkyl 
and/or alkenyl group having a carbon number of 4 to 30 or 
more; 
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dimethyltetrahydropyrimidinium, 2 -diethylamino -1 ,3 - 
diethyltetrahydropyrimidinium, 1 ,3 ,4,6,7,8-hexahydro-1 ,2 
dimethyl-2H-imido[1,2a]pyrimidinium, 1,3,4,6,7,8 
hexahydro- 1 ,2-dimethyl-2H-pyrimido[ 1 ,2a]pyrimidinium, 
2,3 ,4,6-tetrahydro- 1 ,2-dimethyl-2H-pyrimido [ 1 ,2a]pyrimi 
dinium, 2 -dimethylamino -3 -cyanomethyl -1 -methyltetrahy 
dropyrimidinium, 2-dimethylamino-4-acetyl-1,3 -dimeth 
yltetrahydropyrimidinium, 2-dimethylamino -4 
methylcarboxymethyl- 1 ,3 - 
dimethyltetrahydropyrimidinium, 2-dimethylamino -3 
methylcarboxymethyl- 1 -methyltetrahydropyrimidinium, 
2 -dimethylamino -3 -methoxymethyl- 1 -methyltetrahydropy 
rimidinium, 2 -dimethylamino-4 -formyl-1 ,3 -dimethyltet 
rahydropyrimidinium, 2 -dimethylamino -3 -hydroxyethyl -1 - 
methyltetrahydropyrimidinium, 2-dimethylamino -4 
hydroxymethyl- 1 ,3 -dimethyltetrahydropyrimidinium etc .; 

(I-11) Guanidiums having a dihydropyrimidinium skel 
eton having a carbon number of 4 to 30 or more; 

2-dimethylamino-1,3,4-trimethyl-2,4(6)-dihydropyrimi 
dinium, 2-diethylamino-1 ,3 ,4-trimethyl-2,4(6)-dihydropyri 
midinium, 2-dimethylamino-1-methyl-3,4-diethyl-2,4(6)-di 
hydropyrimidinium, 2-diethylamino-1-methyl-3,4-diethyl 
2,4(6)-dihydropyrimidinium, 4-diethylamino-1,3,4-triethyl 
2,4(6)-dihydropyrimidinium, 2-diethylamino- 1 ,3 -dimethyl 
2,4(6)-dihydropyrimidinium, 2-diethylamino- 1 ,3 -dimethyl 
2,4(6)-dihydropyrimidinium, 2-dimethylamino- 1 -ethyl-3 - 
methyl-2,4(6) -dihydropyrimidinium, 1 , 6,7,8-tetrahydro-1 ,2 
dimethyl-2H-imido[1,2a]pyrimidinium, 1,6-dihydro-1,2 
dimethyl-2H-imido[1,2a]pyrimidinium, 1,6-dihydro-1,2 
dimethyl-2H-pyrimido[ 1 ,2a]pyrimidinium, 
2 -dimethylamino -4 -cyano - 1 ,3 -dimethyl -2 ,4 (6) -dihydropy 
rimidinium, 2-dimethylamino-4-acetyl-1,3-dimethyl-2,4(6) 
dihydropyrimidinium, 2 -dimethylamino -3 -ac etylmethyl -1 - 
methyl-2,4(6)-dihydropyrimidinium, 2-dimethylamino-3 
methylcarboxymethyl-1-methyl-2,4(6) 
dihydropyrimidinium, 2 -dimethylamino -4-methoxy-1 ,3 - 
dimethyl-2,4(6)-dihydropyrimidinium, 2-dimethylamino-4 
formyl-1 ,3 -dimethyl-2,4(6)-dihydropyrimidinium, 
2 -dimethylamino -3 -formylmethyl-1 -methyl-2, 4 (6)-dihydro - 
pyrimidinium, 2-dimethylamino-4-hydroxymethyl-1 ,3-dim 
ethyl-2,4(6)-dihydropyrimidinium etc. 

Examples of the tertiary sulfonium cation (II) include the 
following (II-1) to (II-3): 

(II-1) Aliphatic tertiary sulfoniums having an alkyl and/or 
alkenyl group having a carbon number of 1 to 30 or more; 

trimethylsulfonium, triethylsulfonium, ethyldimethylsul 
fonium, diethylmethylsulfonium etc.; 

(II-2) Aliphatic tertiary sulfoniums having a carbon num 
ber of 6 to 30 or more; 

phenyldimethylsulfonium, phenylethylmethylsulfonium, 
phenylmethylb enZylsulfonium etc .; 

(II-3) Alicyclic tertiary phosphoniums having a carbon 
number of 3 to 30 or more; 

methylthiolanium, phenylthiolanium, methylthianium etc. 
Examples of the quaternary phosphonium cation (III) 

include the folloWing (III-1) to (III-3): 
(III-1); Aliphatic quaternary phosphoniums having an 

alkyl and/or alkenyl group having a carbon number of 1 to 30 
or more; 

tetramethylphosphonium, tetraethylphosphonium, tetra 
propylphosphonium, tetrabutylphosphonium, methyltrieth 
ylphosphonium, methyltripropylphosphonium, methyltribu 
tylpho sphonium, dimethyldiethylphosphonium, 
dimethyldipropylphosphonium, dimethyldibutylphospho 
nium, trimethylethylpho sphonium, trimethylpropylpho spho 
nium, trimethylbutylpho sphonium etc .; 
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8 
(III-2) Aromatic quaternary phosphoniums having a car 

bon number of 6 to 30 or more; 
triphenylmethylphosphonium, diphenyldimethylphospho 

nium, triphenylbenZylpho sphonium etc .; 
(III-3) Alicyclic quaternary pho sphoniums having a carbon 

number of 3-30 or more; 
1 ,1 -dimethylpho sphoranium, 1-methyl-1 -ethylpho spho 

ranium, 1,1-diethylphosphoranium, 1,1-dimethylphosphory 
nanium, 1 -methyl- 1 -ethylpho sphorinanium, 1 , 1 -dieth 
ylpho sphorinanium, 1,1-pentaethylenephosphorinanium etc. 

Examples of the tertiary oxonium cation (IV) include the 
folloWing (IV-1) to (IV-3): 

(IV-1) Aliphatic tertiary oxoniums having an alkyl and/or 
alkenyl group having a carbon number of 1 to 30 or more; 

trimethyloxonium, triethyloxonium, ethyldimethyloxo 
nium, diethylmethyloxonium etc.; 

(IV-2) Aromatic tertiary oxoniums having a carbon number 
of6 to 30 or more; 

phenyldimethyloxonium, phenylethylmethyloxonium, 
phenylmethylb enZyloxonium etc .; 

(IV-3) Alicyclic tertiary oxoniums having a carbon number 
of3 to 30 or more; 

methyloxolanium, phenyloxolanium, methyloxanium etc. 
Among them, preferable onium cation is (I), more prefer 

able are (I-1), (I-4) and (I-5), and further preferable are (I-4) 
and (I-5). 

These onium cations may be used alone or in combination 
of tWo or more. 

In the present invention, examples of a method of introduc 
ing an onium cation into a polymer include a method of 
substituting protons of a carboxyl group and/or a sulfonate 
group of a polymer With the onium cations. As the method of 
substituting protons With the onium cations, any methods 
may be used as long as they are a method Which can substitute 
a predetermined amount With the onium cations. For 
example, protons can be easily substituted by adding a 
hydroxide salt (e. g. tetraethylammonium hydroxide etc.) or a 
monomethylcarbonate salt (e. g. 1,2,3,4-trimethylimidaZo 
linium monomethylcarbonate salt etc.) of the onium cation to 
a polymer containing a carboxyl group and/or a sulfonate 
group, and performing dehydration, decarboniZation or 
demethanolation as necessary. Alternatively, substitution 
may be performed similarly at a stage of a monomer. 

Regarding a stage of substitution With the onium cations, 
examples include a method of polymerization after a mono 
mer containing the carboxyl group and/ or the sulfonate group 
is substituted With the onium cations, and a method of sub 
stituting protons of an acid With the onium cations after a 
polymer having a carboxyl group and/or a sulfonate group is 
prepared, but substitution may be performed at any stage as 
long as protons of a carboxyl group and/or a sulfonate group 
of a ?nal polymer are substituted. 

In the present invention, an degree of substitution (substi 
tution degree) of protons of a carboxyl group and/or a sul 
fonate group With the onium cations is different variously 
depending on utility of a ?nal product (eg utility such as 
non-aqueous absorbent sheet or non-aqueous absorbent 
agent, gelating agent of an electrolyte solution etc.), but a 
substitution degree is necessary to be 30 to 100% by mol, 
preferably 50 to 100% by mol, more preferably 70 to 100% by 
mol. In addition, When utility is a gelating agent of a lithium 
battery containing a lithium salt, it is particularly preferable 
that a substitution degree is as high as 90 to 100% by mol from 
a vieWpoint of reduction in active protons. 
When a substitution degree by the onium cations is smaller 

than 30% by mol, dissociation of a carboxyl group and a 
sulfonate group of a polymer (1) and an onium cation is too 
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loW, therefore, swelling capability and gelating capability are 
loW, and electric properties are reduced due to too much active 
protons, in some cases, depending on utility. 

In the present invention, the polymer (1) Which contains a 
predetermined amount of a structural unit having a carboxyl 
group and/or a sulfonate group and in Which the carboxyl 
group and/ or the sulfonate group is substituted With a prede 
termined amount of onium cations, is ?nally crosslinked to 
obtain a crosslinked body. 
A crosslinking method may be the knoWn method, and 

examples include the folloWing (i) to (v) methods: 
(i) Crosslinking With copolymerizing crosslinking agent; 
A method of performing crosslinking by copolymerizing 

the carboxyl group and/ or sulfonate group-containing mono 
mer (a'), the monomer substituted With an onium cation and, 
if necessary, a copolymerizing crosslinking agent Which is 
copolymerizable With other copolymerizable monomer (b') 
or has tWo or more double bonds in a molecule [multivalent 
vinyl-type crosslinking agent such as divinylbenzene etc., 
(meth)acrylamide-type crosslinking agent such as N,N'-me 
thylenebisacrylamide etc., multivalent allyl ether-type 
crosslinking agent such as pentaerythritol triallyl ether etc., 
multivalent (meth)acrylic acid ester-type crosslinking agent 
such as trimethylolpropane triacrylate etc., etc.]. 

(ii) Crosslinking With a reactive crosslinking agent; 
A method of performing crosslinking using a monomer 

having a carboxyl group and/or a sulfonate group or the group 
substituted With an onium cation and, if necessary, a reactive 
crosslinking agent having tWo or more functional groups 
Which can react With a functional group of a copolymerizable 

monomer, in a molecule [multivalent isocyanate-type 
crosslinking agent such as 4,4'-diphenylmethane diisocyan 
ate etc., multivalent epoxy-type crosslinking agent such as 
polyglycelol polyglycidyl ether etc., polyhydric alcohol-type 
crosslinking agent such as glycerin etc., multivalent amine or 
imine-type crosslinking agent such as hexamethylenetetra 
mine and polyethyleneimine etc., haloepoxy-type crosslink 
ing agent such as epichlorohydrin etc., multivalent metal 
salt-type crosslinking agent such as aluminum sulfate etc., 
etc.]. 

(iii) Crosslinking With polymerization reactive crosslink 
ing agent; 
A method of performing crosslinking using the carboxyl 

group and/or sulfonate group-containing monomer (a'), the 
monomer substituted With an onium cation, a monomer 

Which is copolymerizable With other monomer (b') to be 
copolymerized if necessary, or has a double bond in a mol 
ecule, and has a carboxyl group and/or a sulfonate group or 
the group substituted With an onium cation, and a polymer 
ization reactive crosslinking agent having a functional group 
Which can react With a functional group of a monomer to be 

copolymerized if necessary, in a molecule [glycidyl (meth) 
acrylate-type crosslinking agent of glycidyl methacrylate 
etc., allylepoxy-type crosslinking agent such as allyl glycidyl 
ether etc., etc.]. 

(iv) Crosslinking With irradiation; 
A method of crosslinking a polymer (1) by irradiating the 

polymer (1) With radiation such as ultraviolet-ray, electron 
beam, y-ray or the like, and a method of performing polymer 
ization and crosslinking at the same time by irradiating the 
monomer With radiation such as ultraviolet-ray, electron 
beam, y-ray or the like. 

(v) Crosslinking With heating 
A method of performing thermal intermolecular crosslink 

ing of a polymer (1) by heating the polymer (1) at 100° C. or 
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higher [crosslinking betWeen carbons or crosslinking 
betWeen functional groups by generation of a radical by heat 
ing]. 
Among these crosslinking methods, a preferable method is 

different depending on use and a form of a ?nal product, and 
is (i) (ii) (iv) from an overall vieWpoint. 
Among the aforementioned copolymerizing crosslinking 

agents, preferable are a (meth)acrylamide-type crosslinking 
agent, a multivalent allyl ether-type crosslinking agent, and a 
multivalent (meth)acrylic acid ester-type crosslinking agent, 
and more preferable is a multivalent allyl ether-type 
crosslinking agent. 
Among the aforementioned reactive crosslinking agents, 

preferable are a multivalent isocyanate-type crosslinking 
agent and a multivalent epoxy-type crosslinking agent, and 
more preferable is a multivalent isocyanate-type crosslinking 
agent or a multivalent epoxy-type crosslinking agent, Which 
has 3 or more functional groups in a molecule. 
A crosslinking degree can be appropriately selected 

depending on a use purpose. When a copolymerizing 
crosslinking agent is used, an amount of the crosslinking 
agent is preferably 0.001 to 10% by Weight, more preferably 
0.01 to 5% by Weight relative to a total monomer Weight. 
When a reactive crosslinking agent is used, a preferable 

addition amount is different depending on a kind of a product 
to be made utilizing the crosslinkedbody of the present inven 
tion and, When a non-aqueous absorbent sheet or a non 
aqueous absorbent agent described later is made, an amount is 
preferably 0.001 to 10% by Weight based on a total polymer 
Weight. When an integrated gel containing an organic solvent 
described later is made, an amount is preferably 0.01 to 50% 
by Weight. 

In the present invention, a method of polymerizing the 
carboxyl group and/ or sulfonate group-containing monomer, 
the monomer substituted With an onium cation, and other 
monomer (b') to be copolymerized if necessary may be the 
knoWn method, and examples include a solution polymeriza 
tion method in Which polymerization is performed in a sol 
vent capable of dissolving the aforementioned respective 
monomers and the produced polymer, a bulk polymerization 
method of performing polymerization Without using a sol 
vent, an emulsion polymerization method and the like. 
Among them, preferable is a solutionpolymerization method. 
An organic solvent in solution polymerization can be 

appropriately selected depending on a solubility of a mono 
mer and a polymer used, and examples include alcohols such 
as methanol, ethanol and the like, carbonates such as ethylene 
carbonate, propylene carbonate, dimethylene carbonate and 
the like, lactones such as y-butyrolactone and the like, lactams 
such as e-caprolactam and the like, ketones such as acetone, 
methyl ethyl ketone and the like, carboxylic acid esters such 
as ethyl acetate and the like, ethers such as tetrahydrofuran, 
dimethoxyethane and the like, aromatic hydrocarbons such as 
toluene, xylene and the like, and Water. These solvents may be 
used alone, or by mixing tWo or more. 

The polymerization concentration in solution polymeriza 
tion is not particularly limited, and is different variously 
depending on a use purpose, but is preferably 1 to 80% by 
Weight, more preferably 5 to 60% by Weight. 
A polymerization initiator may be a normal initiator, and 

examples include azo-based initiators [azobisisobutyloni 
trile, azobiscyanovaleric acid, azobis(2,4-dimethyl)valeroni 
trile], azobis(2-amidinopropane)dihydrochloride, azobis{2 
methyl-N-(2-hydroxyethyl)propionamide} etc.), peroxide 
based initiators [benzoyl peroxide, di-t-butyl peroxide, 
cumene hydroperoxide, succinic acid peroxide, di(2-ethoxy 
ethyl)peroxy dicarbonate, hydrogen peroxide etc.], and redox 
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initiators [combination of the aforementioned peroxide 
based initiator and a reducing agent (ascorbic acid or persul 
fate salt) etc.]. 

Examples of other polymerization method include a 
method of adding a photosensitive initiator [benzophenone 
etc .] and irradiating ultraviolet-ray, and a method of perform 
ing polymerization by irradiating radiation such as y-ray and 
electron beam. 
An amount of an initiator to be added When a polymeriza 

tion initiator is used is not particularly limited, but is prefer 
ably 0.0001 to 5% by Weight, more preferably 0.001 to 2% by 
Weight relative to a total Weight of monomers used. 
A polymerization temperature is different variously 

depending on a desired molecular Weight, a degradation tem 
perature of an initiator, and a boiling point of a solvent used, 
and is preferably —20 to 200° C., more preferably 0 to 100° C. 

The non-aqueous absorbent (B) of the present invention 
comprises the thus obtained crosslinked body (A), and can be 
processed into various forms depending on a purpose, being 
not limiting. Examples of a preferable form include particu 
late and sheet-like forms. 
A method of making a preferable form Will be explained 

beloW, but since a making method and a preferable method 
are slightly different depending on a form, each of them Will 
be explained. 

(Form) 
When the non-aqueous absorbent (B) comprising the 

crosslinked body (A) of the present invention is formulated 
into particulate, a particle diameter as an average particle 
diameter is preferably 1 to 5,000 pm, more preferably 50 to 
2,000 pm. 
A method of obtaining a particulate form is not particularly 

limited as long as a particulate form is obtained ?nally, but 
examples include the folloWing (i) to (iv) methods. 

(i) A method of copolymerizing the aforementioned copo 
lymerizing crosslinking agent using, if necessary, a solvent to 
prepare a non-aqueous absorbent (B) comprising a 
crosslinked polymer (1) (A) and, if necessary, distilling off a 
solvent by a method such as drying, and grinding using the 
knoWn grinding method to obtain a particulate form. 

(ii) A method of performing polymerization to prepare a 
polymer (1), and if necessary, using a solvent, crosslinking 
the polymer (1) by means of the aforementioned reactive 
crosslinking agent or irradiation and the like, and if necessary, 
distilling off a solvent by a method such as drying or the like, 
and grinding this using the knoWn grinding method to obtain 
a particulate form. 

(iii) A method of copolymerizing the aforementioned car 
boxyl group and/ or sulfonate group-containing monomer (a'), 
and if necessary, other monomer (b') in the presence of the 
aforementioned copolymerizing crosslinking agent, if neces 
sary, using a solvent to obtain a crosslinkied polymer, adding 
the aforementioned onium cation compound to substitute 
protons of an acid group With a predetermined amount of 
onium cations, and if necessary, distilling off a solvent by a 
method such as drying or the like, and grinding this using the 
knoWn grinding method to obtain a particulate form. 

(iv) A method of copolymerizing the aforementioned car 
boxyl group and/ or sulfonate group-containing monomer (a'), 
and if necessary other monomer (b') in the presence of the 
aforementioned copolymerizing crosslinking agent, if neces 
sary, using a solvent Without crosslinking to obtain a polymer, 
crosslinking the polymer With the aforementioned onium cat 
ion compound and reactive crosslinking agent or irradiation 
at the same time With substituting protons of an acid group, 
and if necessary, distilling off a solvent by a method such as 
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12 
drying or the like, and grinding this using the knoWn grinding 
method to obtain a particulate form. 

Drying Which is performed, if necessary, during a process 
of rendering particulate a shape of a non-aqueous absorbent 
(B) comprising the aforementioned crosslinked body (A) 
may be the knoWn drying method, and examples include 
ventilation drying (circulating Wing drier etc.), gas permeat 
ing drying (band-type drier etc.), vacuum drying (vacuum 
drier etc.), contact drying (drum drier etc.) and the like. 
A drying temperature When drying is performed is not 

particularly limited as long as deterioration of a polymer or 
excessive crosslinking does not occur, but is preferably 0 to 
200° C., more preferably 50 to 150° C. 
A grinding method When a shape is rendered particulate 

may be the knoWn method and, examples include methods 
such as impact grinding (high speed rotating-type grinder 
such as pinmill, cutter mill, ball mill-type grinder and ACM 
pulverizer), air grinding (jet grinder etc.), and freezing grind 
mg. 
The non-aqueous absorbent (B) comprising the thus par 

ticulated crosslinked body (A) has capability of absorbing an 
organic solvent, and can be utilized as a non-aqueous absor 
bent agent (E). 
A liquid holding amount of the non-aqueous absorbent (B) 

of the present invention varies variously depending on a kind 
of a subject organic solvent, a composition of the polymer, a 
gel strength, and the like. When the (B) is used as a non 
aqueous absorbent agent (E), a liquid holding amount for an 
organic solvent selected from propylene carbonate, y-butyro 
lactone, ethanol and methanol is designed at preferably 10 to 
1,000 g/ g, more preferably 50 to 900 g/ g. When a liquid 
holding amount is 10 g/ g or larger, a liquid holding amount is 
considerably larger as compared With previous non-ionic 
absorbent, and When a liquid holding amount is 1,000 g/g or 
smaller, there is not a problem that a gel strength of an absor 
bent agent holding an organic solvent is too Weak. 

Another invention of the present invention is a non-aque 
ous gel (C) comprising the aforementioned non-aqueous 
absorbent (B) and an organic solvent (2). 
A ratio of the non-aqueous absorbent (B)/organic solvent 

in this non-aqueous gel (C) is preferably 0.1 to 99/ 1 to 99.9% 
by Weight, more preferably 0.5 to 50/50 to 99.5% by Weight, 
further preferably 1 to 30/70 to 99% by Weight, most prefer 
ably 1 to 20/ 80 to 99% by Weight. When a ratio of the (B) is 
0.1% by Weight or larger, a gel strength of the produced 
non-aqueous gel (C) is not Weak, and a Whole can be suf? 
ciently gelated. When the ratio is 99.9% by Weight or smaller, 
even if it is used for gelation of an electrolyte solution, an 
electrical conductivity of a gel is not reduced, and an amount 
of a necessary electrolyte solution or an electrolyte described 
later to be added is not too smaller, not leading to insuf?cient 
volume. 

Examples of the organic solvent (2) used in the non-aque 
ous gel (C) of the present invention include the same organic 
solvents as those described above, and speci?c examples 
include alcohol organic solvents such as methanol, ethanol, 
propanol, butanol and the like, glycol organic solvents such as 
ethylene glycol, propylene glycol and the like, carbonate 
organic solvents such as dimethyl carbonate, ethylene car 
bonate, propylene carbonate and the like, ketone organic sol 
vents such as acetone, dimethyl ketone, methyl ethyl ketone 
and the like, ether organic solvents such as diethyl ether, 
diethoxyethane, tetrahydrofuran, dioxane and the like, ali 
phatic hydrocarbon organic solvents such as hexane, octane 
and the like, aromatic hydrocarbon organic solvents such as 
toluene, xylene and the like, carboxylic acid ester organic 
solvents such as methyl acetate, ethyl acetate, propyl acetate 



US 7,470,738 B2 
13 

and the like, lactone organic solvents such as y-butyrolactone 
and the like, and lactam organic solvents such as e-caprolac 
tam and the like. 
Among them, preferably organic solvents are propylene 

carbonate, ethylene carbonate, dimethyl carbonate, and 
dimethoxyethane Which are a solvent for lithium batteries; 
y-butyrolactone, and e-caprolactum Which are a solvent for a 
condenser; methanol, ethanol, and propanol Which are a sol 
vent for solid fuels or ignition agents; other toluene, xylene, 
propylene glycol and the like, and a mixture of tWo or more of 
them. 

In the present invention, these organic solvents may be a 
solvent in Which a salt of lithium as an electrolyte used in such 
as lithium batteries contained in the aforementioned organic 
solvent. 

Examples of a kind of a preferable lithium salt contained in 
the aforementioned organic solvents include one or more 

kinds of LiClO4, LiBF4, LiPH6, LiAsF6, LiCF3SO3, and 
Li(CF8SO2)2, and a more preferable salt is LlBF4 and/or 
LiPH6. 
A content of a lithium salt to be added as necessary can be 

selected variously depending on a purpose or necessity 
thereof, Li solubility and the like, and the salt is contained in 
the aforementioned organic solvent at preferably 0.5 to 50% 
by Weight, more preferably 1 to 20% by Weight. 

In the present invention, since an organic solvent contain 
ing the lithium salt is used, and there is a possibility that a 
proton of the carboxyl group and/or sulfonate group reacts 
With a lithium salt, a substitution degree of a proton With an 
onium cation in this case is preferably 90 to 100% by mol, 
more preferably 98 to 100% by mol. 

Examples of a method of preparing the non-aqueous gel 
(C) of the present invention include the folloWing (v) to (viii), 
but it is preferable to prepare an integrated gel by methods 
exempli?ed in (vii) and (viii). 

(v) A method of adding a predetermined amount of the 
organic solvent (2) to the aforementioned particualte non 
aqueous absorbent (B) of the present invention; 

(vi) A method of adding the organic solvent (2) to a sheet 
containing the non-aqueous absorbent (B); 

(vii) A method of dissolving the polymer (1) in the organic 
solvent (2), and crosslinking the polymer (1) by any 
crosslinking means of crosslinking With the aforementioned 
linking agent, crosslinking by irradiation With ultraviolet-ray 
or radiation (electron beam, y-ray etc.), and crosslinking by 
heating to obtain an integrated gel; 

(viii) A method of obtaining an integrated gel by polymer 
iZing 20 to 100% by Weight of a carboxyl group and/or sul 
fonate group-containing monomer in Which from 30 to 100% 
by mol of protons are substituted With the aforementioned 
onium cations, and if necessary, 0 to 80% by Weight of other 
copolymeriZable monomer in the organic solvent (2) in the 
presence of the aforementioned copolymeriZing crosslinking 
agent. 
A form of a gel comprising the non-aqueous absorbent (B) 

and the organic solvent (2) can be appropriately selected 
depending on a purpose and a utility. Examples of a shape 
include sheet-like, block-like, spherical and cylindrical 
shapes. Among them, a preferable shape is sheet-like or 
block-like and, in particular, When used in a gel battery for 
mobile phones or computers, sheet-like is preferable. 
A thickness of a gel When formulated into a sheet-like gel 

is preferably 1 to 10,000 um, more preferably 10 to 1,000 pm. 
A Width and a length of a sheet-like gel may be appropriately 
selected depending on a use purpose, a use place, a utility and 
the like. 
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14 
A method of preparing gels having these shapes is not 

particularly limited, but examples include a method of per 
forming gelating in a container or a cell in conformity With a 
shape Which is Wanted to be prepared, and a method of pre 
paring a sheet-gel by laminating or coating a mixture of the 
polymer (1 ), the monomer or the like and the organic solvent 
(2) on a releasing paper, a ?lm, a non-Woven fabric or the like. 

Since the non-aqueous absorbent (B) or the non-aqueous 
absorbent agent (E) and/or the non-aqueous gel (C) of the 
present invention can gelate a large amount of an organic 
solvent for lithium batteries at a small amount of them, 
increase in a ratio of an electrolyte solutionbecomes possible, 
and as a result, since increase in ionic conductivity becomes 
possible, they can be suitably used as a gelating agent for 
lithium batteries. 

Then, the case Where the non-aqueous absorbent (B) of the 
present invention is shaped into a sheet Will be explained. 
The non-aqueous absorbent sheet (D) of the present inven 

tion comprises the aforementioned non-aqueous absorbent 
(B), and a substrate selected from the group consisting of a 
non-Woven fabric, a Woven fabric, a paper and a ?lm. 

Examples of a method of obtaining a sheet-like shape 
include the folloWing (ix) to (xi) methods. 

(ix) A method of holding the aforementioned particulate 
non-aqueous absorbent (B) betWeen non-Woven fabrics or 
papers to obtain a sandWich sheet. 

(x) A method of impregnating and/or coating one or more 
substrates selected from the group consisting of a non-Woven 
fabric, a Woven fabric, a paper and a ?lm With the 
uncrosslinked polymer (1), and then, crosslinking the poly 
mer (1) using one or more crosslinking means selected from 
the group consisting of crosslinking With the aforementioned 
crosslinking agent, crosslinking by irradiation With ultravio 
let-ray or radiation (electron beam, y-ray etc.), and crosslink 
ing by heating, and at the same time, if necessary, distilling off 
a solvent to obtain a sheet. 

(xi) A method of impregnating and/or coating one or more 
substrates selected from the group consisting of a non-Woven 
fabric, a Woven fabric, a paper and a ?lm With a mixed 
solution containing 20 to 100% by Weight of a carboxyl group 
and/or a sulfonate group-containing monomer in Which from 
30 to 100% by mol of protons are substituted With the afore 
mentioned onium cations, 0 to 80% by Weight of other copo 
lymeriZable monomer and the aforementioned crosslinking 
agent, and then, polymerizing the substrate using one or more 
crosslinking means selected from the group consisting of 
crosslinking by a polymerization initiator and/or irradiation 
With ultraviolet-ray or radiation (electron beam, y-ray etc.), 
and crosslinking by heating and, if necessary, distilling off a 
solvent to obtain a sheet. 

Among these methods, it is preferable to use a method of 
(x) or (xi) from a vieWpoint of easy adjustment of a thickness 
of a sheet and an absorbing rate. 

A thickness When a shape is a sheet is preferably 1 to 5,000 
pm, more preferably 5 to 2,000 um, further preferably 10 to 
1,000 pm. When a thickness of a sheet is 1 um or larger, a basis 
amount of the non-aqueous absorbent (B) becomes insu?i 
cient and, When the thickness is 5,000 pm or smaller, a thick 
ness of the sheet is suf?cient. 

A length and a Width of a sheet are not particularly limited, 
and can be appropriately selected depending on a use purpose 
and a utility, but a preferable length is 0.01 to 10,000 m, and 
a preferable Width is 0.1 to 300 cm. 

A basis Weight of the non-aqueous absorbent (B) of the 
present invention in the sheet is not particularly limited, but 
When capabilities of absorbing and holding a subject organic 
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solvent, and not too large thickness are considered, a basis 
Weight is preferably 10 to 3,000 g/m2, more preferably 20 to 
10,000 g/m2. 

In the present invention, a substrate such as a non-Woven 
fabric, a Woven fabric, a paper, a ?lm and the like to be used 
if necessary to render a shape sheet-like may be the knoWn 
substrate, and examples include a non-Woven fabric or a 
Woven fabric composed of a synthetic ?ber and/ or a natural 
?ber having a basis Weight of around 10 to 500 g/m2, a paper 
(Wood free paper, thin paper, Japanese paper etc.), a ?lm 
composed of a synthetic resin, and a substrate of tWo or more 
of them, and a composite of them. 
Among these substrate, preferable is a non-Woven ?lm, and 

a composite of a non-Woven fabric and a ?lm, and more 
preferably is a composite composed of a ?lm having one side 
of a non-Woven fabric and one side having no liquid-perme 
ating property. 

In the present invention, a thickness of these substrates is 
preferably 1 to 5,000 um, more preferably 10 to 2,000 pm. 
When a thickness is l um or larger, impregnation or coating 
With a predetermined amount of the polymer (1) becomes 
easy. On the other hand, When a thickness is 5,000 um or 
smaller, a sheet is not too thick, and a sheet is easily used. 
A method of coating or impregnating a substrate With the 

polymer (1) may be the knoWn method. For example, normal 
methods such as coating and padding may be applied. After 
coating or padding treatment, a solvent used for polymeriza 
tion, dilution or viscosity adjustment may be, if necessary, 
distilled off by a method such as drying or the like. 

Since the thus prepared sheet containing the non-aqueous 
absorbent (B) of the present invention effectively absorbs an 
organic solvent, the sheet is used as a non-aqueous absorbent 
sheet (D), and is mainly used as a non-aqueous absorbent 
sheet or a leakage-preventing sheet for organic solvents or 
organic solvent electrolyte solutions in lithium primary bat 
teries, secondary batteries, and condensers. 
An absorbing amount of this non-aqueous absorbent sheet 

(D) is variously different depending on a use purpose, but a 
liquid-holding amount (absorbing amount after centrifuga 
tion dehydration) for propylene carbonate Which is a repre 
sentative solvent of a lithium battery is preferably 0.1 to 100 
g/cm2, preferably 1 to 100 g/cm2. When a liquid-holding 
amount is 0.1 g/cm2 or larger, an electrolyte solution can be 
suf?ciently held, and When the amount is 100 g/cm2 or 
smaller, a sheet Which has absorbed an organic solvent does 
not become too thick. 

In the present invention, the non-aqueous absorbent (B) 
can be used as a gel electrolyte for lithium batteries, but from 
a vieWpoint of contact With an electro rode (interface), a 
sheet-like crosslinked body (A) Which has absorbed an 
organic solvent containing the aforementioned lithium elec 
trolyte, or an integrated non-aqueous gel (C) comprising the 
non-aqueous absorbent (B) and an organic solvent containing 
the aforementioned lithium electrolyte may be used as a gel 
electrolyte. 

(Examples of Utilities) 
From the foregoing, under the aforementioned various 

forms, the non-aqueous absorbent (B) of the present invention 
is useful in a Wide range of utilities such as a leakage-pre 
venting sheet and a liquid stop agent for electronic and elec 
tric appliances and automobile organic solvent batteries, con 
densers, capacitors and the like, an ignition agent, organic 
solvent batteries and gel electrolyte batteries of condensers, 
alcohol-based bactericidal materials or alcohol-based bacte 
ricides, cold insulating materials or cold insulators, gel sheets 
for cooling, fuel compositions for solid fuels or solid fuels 
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using the same, fragrance materials or fragrances, patch 
materials or patches, insecticidal compositions or insecti 
cides, or fuel stores for fuel batteries or fuel batteries using the 
same. In addition, in particular, the non-aqueous absorbent 
sheet (D) is useful in electrolyte solutions of lithium primary 
batteries, lithium secondary batteries or condensers. 
Among the aforementioned utility examples, alcohol 

based bactericidal materials or alcohol-based bactericides, 
cold insulating materials or cold insulators, gel sheets for 
cooling, fuel compositions for solid fuels or solid fuels using 
the same, fragrance materials and cold insulators, patch mate 
rials or patches, insecticidal compositions or insecticides, or 
fuel stores for fuel batteries or fuel batteries using the same 
Will be described in detail beloW. 

[Alcohol-Based Bactericidal Materials and Alcohol-Based 
Bactericides] 
An alcohol-based bactericidal material comprising the 

non-aqueous absorbent (B) and an alcohol solvent, can be 
processed into various forms depending on a purpose. 
Examples of a preferable form include the aforementioned 
particulate, sheet-like, and integrated gelated forms, being 
not particularly limited. In the present invention, an alcohol 
solvent refers to a Water-soluble alcohol alone Which can be 
mixed With Water at an arbitrary ratio, or a mixture of this and 
Water. Preferable examples include a mixture of one or more 
alcohols selected from the group consisting of methanol, 
ethanol and isopropyl alcohol (hereinafter, abbreviated as 
IPA) and Water, being not particularly limited. Particularly 
preferable is a mixture of ethanol and Water. 
An amount of absorbing an alcohol solvent of an alcohol 

based bactericidal material is such that an amount of absorb 
ing ethanol and/ or methanol is designed at preferably 10 to 
1,000 g/ g, more preferably 50 to 900 g/ g. When an absorbing 
amount is 10 g/g or larger, a liquid-holding amount is con 
siderably larger as compared With the previous non-ionic 
absorbent. When the amount is 1,000 g/ g or smaller, there is 
not a problem that a gel strength of an alcohol-based bacte 
ricidal material holding an alcohol solvent is too Weak. 
When a shape of an alcohol-based bactericidal material is 

formulated into a sheet, a shape is as described for the afore 
mentioned non-aqueous absorbent (B) shaped into a sheet. 
That is, a thickness, a length and a Width of a sheet; a substrate 
to be used, and a basis Weight are as described above. HoW 
ever, among substrates, preferable are a non-Woven fabric, 
and a composite of a non-Woven fabric, a plastic ?lm and a 
metal ?lm, and more preferable is a composite having one 
surface composed of a non-Woven fabric, and another surface 
composed of a plastic ?lm and a metal ?lm having no liquid 
permeability. In addition, a thickness of a substrate, a method 
of coating or impregnating a substrate With the polymer (1), 
and the like are as described above. Since the thus prepared 
alcohol-based bactericidal material contains the sheet-like 
non-aqueous absorbent (B) of the present invention, and 
effectively absorbs an alcohol solvent, the material is suitably 
used as a sheet-type alcohol-based bactericidal material. 

Another aspect is an integrated gelated-type alcohol-based 
bactericidal material comprising the aforementioned non 
aqueous absorbent (B) and an alcohol solvent. 
As a method of preparing the integrated gelated-type alco 

hol-based bactericidal material, for example, (v) a method of 
adding a predetermined amount of an alcohol solvent to the 
aforementioned particulate non-aqueous absorbent (B); (vi) a 
method of adding an alcohol solvent to a sheet containing the 
non-aqueous absorbent (B) may be used, and these alcohol 
containing gels are preferably such that an integrated gel is 
prepared by the methods exempli?ed in (vii) and (viii). 
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A ratio of the non-aqueous absorbent (B)/alcohol solvent 
in this integrated gelated-type alcohol-based bactericidal 
material is preferably 0.1 to 99/1 to 99.9% by Weight, more 
preferably 0.5 to 50/50 to 99.5% by Weight, more preferably 
1 to 30/70 to 99% by Weight, most preferably 1 to 20/80 to 
99% by Weight. When a ratio of the non-aqueous absorbent 
(B) is 0.1% by Weight or larger, a gel strength of the produced 
alcohol-containing gel is not Weak, and a Whole can not be 
gelated in any cases. On the other hand, the content is 99% by 
Weight or smaller, the gel can be suf?ciently used as an 
integrated gelated-type alcohol-based bactericidal material. 
A form of the integrated gel comprising the non-aqueous 

absorbent (B) of the present invention and an alcohol solvent 
can be appropriately selected depending on a purpose and a 
utility, and examples of a shape include sheet-like, block-like, 
spherical, and cylindrical shapes. Among them, a preferable 
shape is sheet-like or block-like shape. When used as an 
alcohol-based bactericidal material for storing foods, a sheet 
like shape is preferable. When formulated into a sheet-like 
gel, a thickness of gel is a preferably 1 to 10,000 pm, more 
preferably 10 to 1,000 pm. A Width and a length of a sheet-gel 
may be appropriately selected depending on a use purpose, a 
use place, a utility and the like. 

A method of preparing a gel having these shapes is not 
particularly limited, but examples include a method of per 
forming gelating in a container or a cell in conformity With a 
shape Which is Wanted to be prepared, and a method of pre 
paring a sheet-like gel by laminating or coating a mixture of 
the polymer (1), the monomer or the like and an alcohol 
solvent on a releasing paper, a ?lm, a non-Woven fabric or the 
like. 

In addition, in order to contact feeling, if necessary, a 
Water-soluble polymer such as polyvinyl alcohol, sodium 
polyacrylate, polyacrylamide and the like, a Water-absorbing 
polymer such as crosslinked-polyacrylate salt, starch acrylate 
graft and the like, and a natural thickener such as pullulan, 
carrageenan and the like may be added to an alcohol-based 
bactericidal material. 

In addition, another invention is an alcohol-based bacteri 
cide in Which the alcohol-based bactericidal material is 
accommodated in an external material, at least a part of Which 
is composed of a substrate through Which a steam of an 
alcohol solvent, preferably, a steam of ethanol can permeate 
(hereinafter, referred to as steam permeable substrate). 

Herein, the aforementioned alcohol solvent steam perme 
able substrate is a substrate having an alcohol solvent steam 
permeability, preferably, an ethanol steam permeability of 0. l 
g/m2-24 hr (50% RH/40o C.) or larger, more preferably 1 
g/m2-24 hr (50% RH/40o C.) or larger, further preferably 5 
g/m2-24 hr (50% RH/40o C.) or larger. Herein, an alcohol 
solvent steam permeability is expressed by an amount (g) of 
an alcohol solvent steam Which passes through 1 m2 of a 
substrate under environment of a temperature of 400 C. and a 
relative humidity of 50% for 24 hours, and a value thereof is 
measured according to JIS-Z-0208 generally used for mea 
suring a Water steam permeation amount of a resin ?lm. As a 
material used as such the substrate, a sheet having pores or 
voids such as a paper, a non-Woven fabric, a perforated plastic 
?lm, a microporous membrane and the like, a poreless ?lm 
such as polyethylene, polypropylene, ethylene-vinyl acetate 
copolymer (EVA), ethylene-vinyl alcohol copolymer 
(EVAL), polyvinyl alcohol, ionomer, nylon, cellulose triac 
etate and the like, or a laminate thereof are used. Any mate 
rials may be used as long as contents thereof are riot leaked. 
If necessary, substrates may be subjected to Water resistance 
treatment, oil resistance treatment, or printing. 
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18 
Alternatively, a part of a substrate may be alcohol solvent 

steam impermeable. In this case, any sheets may be used as 
long as contents thereof are not leaked, and a material there of 
is not particularly limited. 

In this alcohol-based bactericide, materials other than the 
non-aqueous absorbent (B) and the alcohol solvent may be 
present in the external material. Examples include a resin 
Which absorbs the alcohol solvent, an ethanol carrier such as 
silicon dioxide, vermiculite and the like, an oxygen scavenger 
comprising an iron poWder and an oxidation promoter such as 
sodium chloride, an aldehyde absorber such as polyally 
lamine and anionic exchange resin, ethylene adsorbent, eth 
ylene generator, perfume and the like, other than the afore 
mentioned non-aqueous absorbent (B), being not limiting. A 
method of alloWing the aforementioned oxygen scavenger, 
aldehyde adsorbent, ethylene adsorbent, ethylene generator, 
perfume and the like to be present together is not particularly 
limited as long as sterilizing disinfecting effect of an alcohol 
based bactericidal material and effects of other materials 
present therein are not prevented. For example, these materi 
als may be mixed With an alcohol-based bactericidal material 
composition in advance, and accommodated into the external 
material to prepare a laminate sheet having a structure of 
(external material/the aforementioned non-aqueous absor 
bent (B)+coexisting substance/ external material). Altema 
tively, these coexisting materials may be accommodated in a 
layer different from a layer in Which the non-aqueous absor 
bent (B) is accommodated. In this case, by alloWing to a sheet 
to intervene betWeen the non-aqueous absorbent (B) layer 
and a coexisting material layer, a laminate sheet having a 
structure of (external material/ the aforementioned non-aque 
ous absorbent (B) layer/intervening sheet/ coexisting material 
layer/extemal material) may be prepared. 

Since the non-aqueous absorbent (B) in the alcohol-based 
bactericide of the present invention can gelate a large amount 
of an alcohol solvent at a small amount, it becomes possible 
to hold a large amount of an alcohol solvent, and disinfecting 
or sterilizing effect lasts for a long period of time. Therefore, 
this can be suitably used as an alcohol-based bactericide such 
as a sheet-type alcohol-based bactericide, an integrated 
gelated-type alcohol-based bactericide and the like. 

In addition, an alcohol-based bactericide in Which the alco 
hol-based bactericidal material is accommodated in an exter 
nal material, at least a part of Which comprises a substitute 
through Which a steam of an alcohol solvent can permeate, 
has no fear of pollution due to leakage of the contents. Alter 
natively, by accommodation in an external material having an 
regulated steam permeation amount, since disinfecting or 
sterilizing effect lasts for a longer time, the bactericide is used 
for treating foods by accommodating this and foods in a 
container having alcohol solvent steam retainability. Inter 
alia, the bactericide can be particularly suitably used for 
retaining freshness of breads, confectionary, processed foods, 
dry foods, cereals and the like. 

[Cold Insulating Materials and Cold Insulators] 
The cold insulating material of the present invention com 

prises the non-aqueous absorbent (B) and an alcohol solvent, 
and an alcohol solvent to be used may be the same as that used 
in the aforementioned alcohol-based bactericidal material. 
An amount of absorbing an alcohol of the cold insulating 

material has no problem When the amount is designed as in 
the aforementioned alcohol-bactericidal material. When a 
sheet of the cold insulating material is sheet-like, a shape may 
be sheet-like as in the case of the alcohol-based bactericidal 
material. A substrate such as a non-Woven fabric, a Woven 

fabric, a paper, a ?lm and the like Which are, if necessary, used 
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in order to render a form sheet-like may be the known sub 
strate. Examples include a non-Woven fabric or a Woven 

fabric comprising a synthetic ?ber and/or a natural ?ber hav 
ing a basis Weight of around 10 to 500 g, a paper (Wood free 
paper, thin paper, Japanese paper etc.), a ?lm comprising a 
synthetic resin, a substrate of tWo or more of them, and a 
composite thereof. Among these substrates, preferable are a 
non-Woven fabric, and a composite of a non-Woven fabric and 
a ?lm, and particularly preferable is a composite having one 
surface composed of a non-Woven fabric and one surface 
composed of a ?lm having no liquid permeability. A thick 
ness, a length and a Width of a sheet are as described for the 
aforementioned alcohol-based bactericidal material. A thick 
ness of a substrate, and a method of coating or impregnating 
a substrate With a polymer (1) may be the same as those of the 
aforementioned alcohol-based bactericidal material. The thus 
prepared cold insulating material has a sheet-like form con 
taining the non-aqueous absorbent (B) of the present inven 
tion, and effectively absorbs an alcohol solvent. Therefore, 
since the material retains softness even at freezing, and has 
cold insulating effect sustained for a long time, the material 
can be suitably used as a cold insulator. 

Another aspect is an integrated gelated-type cold insulat 
ing material comprising the aforementioned non-aqueous 
absorbent (B) and an alcohol solvent. A ratio of the non 
aqueous absorbent (B)/alcohol solvent in this integrated 
gelated-type cold insulating material, and a method of pre 
paring the material may be the same as those of the aforemen 
tioned integrated gelated-type alcohol-based bactericidal 
material. 

Thereupon, a form of a gel comprising the non-aqueous 
absorbent (B) and an alcohol solvent, and a method for pre 
paring the gel may be the same as those of the aforementioned 
alcohol-based bactericidal material. In order to improve con 
tact feeling, the same materials as those of the aforemen 
tioned alcohol-based bactericidal material may be added to 
the cold insulating material. By further adding a freezing 
point depressant to an alcohol solvent, a freeZing point may 
be further loWered, and it becomes possible to maintain soft 
ness at a loWer temperature. Examples of such the freeZing 
point depressant include organic materials such as polyhydric 
alcohol (sorbitol etc.), urea and the like, and inorganic salts 
such as sodium chloride, lithium chloride, magnesium chlo 
ride, ammonium nitrate and the like. The freezing-point 
depressant is not particularly limited as long as it is a material 
Which has a freezing-point loWering ability, and is dissolved 
in an alcohol solvent Preferable are inorganic salts. An 
amount of a freeZing-point depressant to be added to an 
alcohol solvent is not particularly limited as long as the 
depressant is dissolved in an alcohol solvent, and freeZing 
point loWering ability is exerted. Alternatively, in order to 
further increase cooling feeling, menthol may be incorpo 
rated. In addition, in order to prevent erroneous drinking, as a 
bitter ingredient, urea, phenylurea, caffein, naringin, nico 
tine, tenulin, lactucin, marrubiin, amarogentin, sWelcide, 
aucubin, loganin, colchline, casterin, jasminine, denatonium 
benZoate and the like may be incorporated. 

In addition, another invention is a cold insulator in Which 
the aforementioned cold insulating material is accommo 
dated in an external material comprising a substrate not 
alloWing a steam of an alcohol solvent, preferably, a steam of 
ethanol to permeate (hereinafter, steam impermeable sub 
strate), in order to suppress evaporation of an alcohol. 

Herein, an alcohol solvent steam impermeable substrate is 
a substrate having an alcohol solvent steam permeability, for 
example, an ethanol steam permeability of preferably 10 
g/m2-24 hr (50% RH/40o C.) or smaller, more preferably 1 
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g/m2-24 hr (50% RH/40o C.) or smaller, further preferably 0.1 
g/m2-24 hr (50% RH/40o C.) or smaller. Herein, an alcohol 
solvent steam permeability is expressed by an amount (g) of 
an alcohol solvent steam passing through 1 m2 of a substrate 
under environment of a temperature of 400 C. and a relative 
humidity of 50% for 24 hours, and a value thereof is measured 
according to JIS-Z-0208 generally used for measuring a 
steam permeation amount of a resin ?lm. Examples of a 
material used as such the substrate include a plastic ?lm such 
as loW density polyethylene, biaxial-stretched polypropy 
lene, polyester, nylon, polyvinyl chloride, polyvinylidene 
chloride and the like, and a laminate thereof, a metal ?lm such 
as an aluminum foil, an aluminum-deposited ?lm and the like, 
and the laminate thereof, a laminate of the plastic ?lm and the 
metal ?lm, and a laminate of those materials and a paper, a 
non-Woven fabric, a Woven-fabric and the like. A substrate 
Which has alcohol steam impermeability and in Which con 
tents thereof are not leaked therefrom, is preferable, being not 
limiting. 

In the cold insulator of the present invention, materials 
other than the aforementioned non-aqueous absorbent (B) 
and the aforementioned alcohol solvent may be present 
together in the aforementioned external material. Such the 
material and laminated sheet are as described for the afore 
mentioned alcohol-based bactericidal material. 

[Gel Sheets for Cooling] 
The gel sheet for cooling of the present invention is formed 

of a gel layer of the aforementioned cold insulating material 
and a support. The gel layer can be processed into various 
forms depending on a purpose, being not particularly limit 
ing. Examples of a preferable form include particulate, sheet 
like, and integrated gelated-type forms. More preferable is 
sheet-like. A method of preparing a sheet-like gel layer is as 
described for preparation of the sheet-like cold insulating 
material. A thickness and a length of a sheet, an additive, a 
kind and a thickness of a substrate, a coating method, absorb 
ing ability and the like are preferably the same as those of the 
cooling insulating material. 

Examples of a support is not particularly limited, but spe 
ci?cally, examples include a combination of one or more 
selected from the group consisting of a steam permeable 
substrate having an alcohol solvent steam permeability 
exceeding 0.1 g/m2-24 hr (50% RH-40o C.) as in the afore 
mentioned alcohol-based bactericidal material, an external 
material and a pressure-sensitive adhesive layer. 
A pressure-sensitive adhesive agent constituting the pres 

sure-sensitive layer may be the knoWn pressure-sensitive 
adhesive used in a cataplasm or the previous gel sheet for 
cooling, and examples include a pressure-sensitive adhesive 
such as thermally crosslinked CMC, gelatin, gum arabic and 
the like. Among them, preferable are thermally crosslinked 
CMC, gelatin and the like Which have high safety even When 
contacted With a skin. 

Among these supports, preferable is the aforementioned 
steam permeable substrate, and further preferable is a non 
Woven fabric. 

In the gel sheet for cooling, a support is contacted With at 
least a part of a gel layer. An area With Which a support is 
contacted is not particularly limited as long as a part of a gel 
layer is exposed, but preferably 75% or smaller, more prefer 
ably 65% or smaller, further preferably 50% or smaller of a 
surface area of a gel layer. Therefore, as a preferable aspect of 
a gel sheet for cooling, a gel layer is attached to one surface of 
the aforementioned steam permeable substrate. A pressure 
sensitive adhesive may be directly contacted With a gel layer. 
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A size of a gel sheet for cooling of the present invention can 
be arbitrarily adjusted depending on a use purpose. 

For example, When used on a forehead of a head, around 5 
cm><l0 cm is preferable. In the case of back of a foot, 5 to 6 
cm><20 to 25 cm is preferable. A siZe of the sheet may be 
adjusted to these siZes at either of preparation or use. 

In another preferable aspect, a gel layer is accommodated 
in an external material. That is, in order that an alcohol solvent 
is not evaporated until a gel sheet for cooling is used, it is 
preferable that a gel layer part is covered and sealed With a 
substrate having an alcohol solvent steam permeability of 0.1 
g/m2-24 hr (50% RH/40o C.) or smaller, and a gel layer part is 
opened upon use to evaporate an alcohol solvent. Examples of 
this substrate having an alcohol solvent steam permeability of 
0.1 g/m2-24 hr (50% RH/40o C.) or smaller include a paper 
having loW steam permeability (e.g. oiled paper etc.), a non 
Woven fabric (e.g. resin-processed fabric), a plastic ?lm 
(poreless ?lm such as polyethylene, polypropylene, ethylene 
vinyl acetate copolymer (EVA), ethylene-vinyl alcohol 
copolymer (EVAL), polyvinyl alcohol, ionomer, nylon, cel 
lulose triacetate etc.) and the like. 

Alternatively, in the aforementioned construction, a pres 
sure-sensitive adhesive may be combined With an external 
material. An area on Which a pressure-sensitive adhesive is 
attached to an external material is preferably 50% or smaller, 
more preferably 25% or smaller of a surface area of the 
aforementioned gel layer. 
When a pressure-sensitive adhesive is used, the gel sheet 

for cooling can be easily ?xed to a human body by adhering 
to a skin, and a gel layer having elasticity accommodated in an 
outer material exerts cooling effect as a cooling agent for a 
long time. 

Since the non-aqueous absorbent (B) in a gel layer in the 
present invention can gelate a large amount of alcohol solvent 
at a small amount, it becomes possible to retain a large 
amount of an alcohol solvent, and softness is retained even at 
freeZing, and cooling effect lasts over a long time. Therefore, 
this can be suitably used as a gel sheet for cooling. 

In addition, When the gel sheet for cooling of the present 
invention is accommodated in an outer material, at least a part 
of Which comprises a substrate through Which an alcohol 
solvent steam can permeate, there is no fear of pollution due 
to leakage of the contents, and since cooling effect lasts over 
a longer time by accommodating in an outer material having 
a regulated steam permeation amount, this is suitable as a gel 
sheet for cooling. 

That is, the gel sheet for cooling of the present invention 
absorbs heat from the surrounding due to evaporation latent 
heat due to volatiliZation of an alcohol solvent contained in 
gel layer from the surface of a gel layer, and has cooling effect 
even When a gel sheet for cooling is not especially cooled. By 
freeZing With a freeZer, it becomes possible to cool for a 
further long time. 

[Fuel Compositions for Solid Fuels or Solid Fuels Using the 
Same] 
The fuel composition for solid fuels of the present inven 

tion is a composition comprising the non-aqueous absorbent 
(B) and an alcohol solvent, and the solid fuel uses the same. 
As the alcohol solvent used in the fuel composition for solid 
fuels and the solid fuel of the present invention, an alcohol 
fuel is used. 

Herein, the alcohol fuel refers to an alcohol alone Which 
easily initiates combustion When ignited With a lighter, a 
match or the like, or a mixture of this and a combustible 
organic solvent Which is miscible thereWith. Preferable is an 
alcohol alone. A preferable alcohol includes methanol, etha 
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nol, isopropyl alcohol, butanol and a mixture thereof, and a 
more preferable alcohol includes methanol, ethanol and a 
mixture thereof. 
As used herein, a miscible combustible organic solvent 

refers to an organic solvent Which can be mixed With the 
alcohol fuel at an arbitrary ratio, and in Which a mixture With 
the alcohol fuel easily initiates combustion When ignited With 
a lighter, match or the like. The combustible organic solvent 
is not particularly limited as long as it is such the solvent, and 
preferable examples include ketones such as acetone, methyl 
ethyl ketone and the like, esters such as ethyl acetate, butyl 
acetate and the like, ethers such as diethyl ether, tetrahydro 
furan and the like, and polyhydric alcohols such as ethylene 
glycol, propylene glycol and the like. 
When the fuel composition for solid fuels is shaped into a 

sheet, the sheet may be the same as that of the aforementioned 
alcohol-based bactericidal material. A thickness, a length and 
a Width of a sheet; a substrate to be used, and a basis Weight 
may be the same as those of the aforementioned alcohol 
based bactericidal material. A thickness of a base, and a 
method of coating or impregnating a substrate With the poly 
mer (1) may be the same as those described above. Since the 
thus prepared fuel composition for solid fuels contains the 
sheet-like non-aqueous absorbent (B) of the present inven 
tion, and effectively absorbs an alcohol fuel, the composition 
is suitably used as a sheet-type fuel composition. 

Another aspect is an integrated gelated-type fuel compo 
sition comprising the non-aqueous absorbent (B) and an alco 
hol fuel. A ratio of the non-aqueous absorbent (B)/alcohol 
fuel, and a process for preparing a composition in this inte 
grated gelated-type fuel composition may be the same as 
those of the aforementioned integrated gelated-type alcohol 
based bactericidal material. 

In addition, an amount of absorbing an alcohol fuel in the 
fuel composition for solid fuels may be designed as in the case 
of the alcohol-based bactericidal material. 
A form of a gel comprising the non-aqueous absorbent (B) 

and an alcohol solvent, and a method of preparing the same 
may be as in the alcohol-based bactericidal material. If nec 
essary, one or more selected from the group consisting of 
other gelating agent (fatty acid soap, dibenZalsorbitol, 
hydroxypropylcellulose, benZylidenesorbitol, carboxyvi 
nylpolymer, polyethylene glycol, polyoxyalkylene, sorbitol, 
nitrocellulose, methylcellulose, ethylcellulose, acetylbutyl 
cellulose, polyethylene, polypropylene, polystyrene, ABS 
resin, AB resin, acrylic resin, acetal resin, polycarbonate, 
nylon, phenol resin, phenoxy resin, urea resin, alkyd resin, 
polyester, epoxy resin, diallyl phthalate resin, polyallomer 
etc.), a thickener, a binder, a carbonaceous solid fuel (char 
coal, oval briquet, briquet, anthracite, saWdust charcoal, used 
charcoal, papers, hemp, cotton, hair, silk, paraf?n etc.), an 
igniting agent, a conbustion accelerator (oxidiZing agent such 
as permanganates, nitrates, perchlorates etc.), a combustion 
inhibitor (silicates such as silica gel etc.), clay such as ben 
tonite, kaolinite, montmorillonite etc., potter’s clays), a ?re 
sparks ?ight preventing agent, a compound and/or a complex 
containing a metal exhibiting a ?ame reaction (strontium, 
lithium, calcium, sodium, barium, copper, potassium etc.), 
and a perfume (animal perfume such as musk, civet etc., plant 
perfume such as lemongrass oil, mentha oil etc., synthetic 
perfume such as limonene, isobutylaldehyde, menthol, 
eugenol, camphor, coumarin, benZyl acetate etc.) may be 
incorporated into the fuel composition for solid fuels of the 
present invention. These are not particularly limited as long as 
they can exert their function, Whether solid or liquid. In addi 
tion, these may be incorporated at an arbitrary stage of prepa 
ration of the fuel composition for solid fuels. 
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A form of the fuel composition for solid fuels of the present 
invention is selected from the group consisting of solid-like, 
gel-like, pellet-like and sheet-like. The solid fuel of the 
present invention is characterized in that the aforementioned 
fuel composition for solid fuels is accommodated in an exter 
nal material comprising a substrate through Which a steam of 
an alcohol fuel, preferably, a steam of ethanol does not per 
meate (hereinafter, referred to as steam impermeable sub 
strate), in order to suppress volatiliZation of a fuel. In this 
case, an alcohol solvent (alcohol fuel) steam permeability of 
the steam impermeable substrate is as in the case of the 
aforementioned alcohol-based bactericidal material. 

In an external material for the solid fuel, for example, a 
resin of absorbing the alcohol fuel, an ethanol carrier such as 
silicon dioxide, vermiculite etc., an igniting agent, a combus 
tion accelerator, a combustion inhibitor, a ?re sparks ?ight 
preventing agent, a compound and/ or a complex containing a 
metal exhibiting a ?ame reaction, a perfume, a antiseptic, a 
mildeWproo?ng agent, an antioxidant, an ultraviolet absorb 
ing agent and the like may coexist, in addition to the non 
aqueous absorbent (B), being not limiting. A laminate sheet 
may be as in the alcohol-based bactericidal material. 

Since the non-aqueous absorbent (B) Which is a constituent 
of the fuel composition for solid fuels of the present invention 
can gelate a large amount of alcohol fuel at a small amount, it 
becomes possible to retain a large amount of alcohol fuel, and 
combustion lasts over a long time, the non-aqueous absorbent 
of the present invention can be suitably used as a solid fuel. 

In addition, since the solid fuel in Which the fuel compo 
sition for solid fuels is accommodated in an external material 
comprising a substrate through Which a steam of an alcohol 
fuel does not permeate, has no fear of pollution due to leakage 
of contents, and the decrease of an amount of holding an 
alcohol fuel due to volatiliZation after long term storage is not 
occurred, handling and storage become easy, and combustion 
lasts for a long time at combustion and, thus, such the solid 
fuel is suitable as a solid fuel. 

[Fragrance Materials or Fragrances] 
The fragrance material of the present invention comprises 

a non-aqueous absorbent (B) of the present invention and an 
aromatic drug and it is preferable that the aromatic drug has 
normal temperature volatility. 

Herein, the aromatic drug having normal temperature vola 
tility is not particularly limited as long as it has aroma, and is 
volatiliZed or evaporated at a normal temperature (normal life 
temperature, herein, 5 to 400 C.), and may be liquid or solid. 
When the drug is liquid, it can be used as it is. When the drug 
is a liquid having a high viscosity and is hardly absorbable, or 
a solid, the drug can be dissolved in an alcohol solvent (etha 
nol etc.), and then, absorbed in the non-aqueous absorbent (B) 
constituting a fragrance material. The concentration at disso 
lution may be adjusted depending on a use purpose, being not 
particularly limited. When the drug is a thermally meltable 
solid, it is absorbed in the non-aqueous absorbent (B) consti 
tuting a fragrance material, after thermal melting. Speci? 
cally, there are natural perfumes and synthetic perfumes. 

Examples of the natural perfume include animal perfumes 
such as musk, civet, ambergris and the like, natural plant oils 
such as abies oil, almond oil, baZin, birch oil, cajabute oil, 
cardamon oil, celery oil, cinnamon oil, citronella oil, cognac 
oil, cumin oil, camphol oil, estogoran oil, eucalyptus oil, 
garlic oil, ginger oil, grapefruit oil, hop oil, lemon oil, time 
White oil, lemongrass oil, cassia oil, viment oil, cypress oil, 
White-sedar leaf oil, ?oral oil, nutmeg oil, mandarin oil, pep 
per oil, oragne oil, turpentine oil and the like, and citral, 
cinnamic aldehyde, thymol, eugenol, rosemary, sage and the 
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like as a natural plant oil extract. Examples of the synthetic 
perfume include hydrocarbons such as pinene, limonene and 
the like, alcohols such as geraniol, citroneol, menthol, 
borneol, benZyl alcohol and the like, phenols such as eugenol 
and the like, aldehydes such as isobutylaldehyde, cetral, cit 
ronellal, cinnamicaldehyde and the like, ketones such as 
acetophenone and the like, lactones such as coumarin and the 
like, and esters such as benZyl acetate, cinnamyl acetate, 
isopropyl isobutyrate, benZyl benZoate, cinnamyl cinnamate 
and the like. 

These may be used alone, or may be a perfume obtained by 
compounding tWo or more kinds. 

An amount of absorbing an aromatic drug of the non 
aqueous absorbent (B) constituting the fragrance material 
may be designed as in an alcohol absorbing amount in the 
case of the alcohol-based bactericidal material. 
When the fragrance material is shaped into a sheet, the 

sheet may be as in the case of the aforementioned alcohol 
based bactericidal material. A thickness, a length and a Width 
of a sheet; a substrate used, a thickness of a substrate, a 
method of coating or impregnating a substrate With the non 
aqueous absorbent (B), and a basis Weight may be the same as 
those of the alcohol-based bactericidal material. Since the 
thus prepared fragrance material contains the sheet-like non 
aqueous absorbent (B) of the present invention, and effec 
tively absorbs an aromatic drug, the material is useful as a 
sheet-type fragrance. 
Another aspect is an integrated gelated-type fragrance 

material comprising the (B) and an alcohol solvent. A ratio of 
the (B)/ aromatic drug, and a method of preparing a material in 
this integrated gelated-type fragrance material may be as in 
the aforementioned alcohol-based bactericidal material. 
A form of a gel of the integrated gelated-type fragrance 

material comprising (B) and an aromatic drug, and a method 
for preparing the same may be as in the alcohol-based bacte 
ricidal material. In order to improve contact feeling, the same 
materials as those for the aforementioned alcohol-based bac 
tericidal material may be added to the integrated gelated-type 
fragrance material. 

In addition, the fragrance of the present invention is char 
acteriZed in that the fragrance material is accommodated in an 
external material, at least a part of Which comprises a sub 
strate through Which a steam of a normal temperature volatile 
component present in the aromatic drug can permeate. In this 
case, a normal temperature volatile component steam perme 
ability of a substrate, and a kind of substrate may be as in the 
alcohol-based bactericidal material. 

Materials to be present together in the fragrance material or 
the external material of the fragrance, and the laminated sheet 
may be as in the alcohol-based bactericidal material. 

In addition, in order to prevent erroneous drinking, urea, 
phenylurea, caffein, naringin, nicotine, tenulin, lactucin, mar 
rubin, amarogentin, sWelcide, aucubin, loganin, colchlone, 
casterin, jasmine, denatonium benZoate and the like as a bitter 
ingredients may be incorporated in the fragrance of the 
present invention. 

[Patch Materials and Patches] 
The patch material of the present invention comprises the 

non-aqueous absorbent (B) and a percutaneous absorption 
drug. 

In the present invention, the percutaneous absorption drug 
is not particularly limited as long as it has percutaneous 
absorbability, and may be liquid or solid. When the drug is 
liquid, it can be used as it is. When the drug is a liquid having 
a high viscosity and is hardly absorbable, or a solid, the drug 
may be dissolved in Water or an alcohol solvent (ethanol etc.), 
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and absorbed in the non-aqueous absorbent (B) constituting 
the patch material. The concentration of the percutaneous 
absorption drug at dissolution may be adjusted depending on 
a use purpose, being not particularly limited. When the per 
cutaneous absorption drug is a solid having thermal meltabil 
ity, it is absorbed in the non-aqueous absorbent (B) constitut 
ing the patch material, after thermal melting. 

In the present invention, speci?cally, examples of the per 
cutaneous drug include anti-in?ammatory agents such as 
methyl salicylate, glycol salicylate, diphenylhydraZines, 
indometacin, ?urbiprofen and ketoneprofen, skin stimulating 
agents such as camphor, menthol and the like, central nerve 
acting agents (sleep-analgesic, anti-epilepsy agent, psycho 
neurotic agent), diuretic, hypotensive agent, coronary vasodi 
lator, antitussive expectorant, anti-histamine agent, arrhyth 
mia agent, cardiotonic drug, adrenocortical hormone, 
anesthetic and the like. These may be used alone, or by 
mixing tWo or more. 
An amount of absorbing the perucutaneous absorption 

drug of the patch material may be designed as in an amount of 
absorbing an alcohol in the case of the aforementioned alco 
hol-based bactericidal material. 
When the patch material is shaped into a sheet, the sheet 

may be as in the alcohol-based bactericidal material. A thick 
ness, a length and a Width of a sheet; a substrate to be used, a 
thickness of a substrate, a method of coating or impregnating 
a substrate With the non-aqueous absorbent (B), and a basis 
Weight may be as described above. Since the thus prepared 
patch material contains the sheet-like non-aqueous absorbent 
(B) of the present invention, and effectively absorbs the peru 
cutanous absorption drug, the material is useful as a sheet 
type patch material. 

Another aspect is an integrated gelated-type patch material 
comprising the (B) and a percutaneous absorption drug. A 
ratio of the (B)/percutaneous absorption drug, and a method 
of preparing the same in this integrated gelated-type patch 
material may be as in the integrated gelated-type alcohol 
based bactericidal material. 
A form of the integrated gelated-type patch material com 

prising (B) and a percutaneous absorption drug, a method of 
preparing the same may be as in the alcohol-based bacteri 
cidal material. 

The patch of the present invention comprises the aforemen 
tioned patch material. That is, the patch of the present inven 
tion alloWs the aforementioned patch material to be used. For 
example, When the patch material is used, it is preferable to 
combine one or more substrates selected from the group 

consisting of a non-Woven fabric, a Woven fabric, a paper, a 
plastic ?lm and a metal ?lm. Alternatively, in order to 
improve adherability With a skin, a pressure-sensitive adhe 
sive may be used in the patch of the present invention. The 
pressure-sensitive adhesive may be the knoWn pressure-sen 
sitive adhesive Which is used in the previous patch, and 
examples include pressure-sensitive adhesives such as 
sodium polyacrylate, glycerin, sorbitol, gum arabic and the 
like. Among them, preferable are sodium polyacrylate and 
sorbitol Which have high safety even When contacted With a 
skin. 

In the patch having the aforementioned construction, it is 
preferable that a substrate (support) is contacted With at least 
a part of an integrated gelated-type patch material (gel layer). 
An area With Which a support is contacted is not particularly 
limited as long as a part of a gel layer is exposed, and is 
preferably 75% or smaller, more preferably 65% or smaller, 
further preferably 50% or smaller of a surface area of a gel 
layer. Therefore, a preferable aspect of the patch of the 
present invention is such that a gel layer is attached to one 
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surface of the support. Alternatively, a pressure-sensitive 
adhesive may be directly contacted With a gel layer. 

Materials other than the non-aqueous absorbent (B) may 
coexist in a gel layer in the present invention. Examples of the 
materials include a resin Which absorbs the percutaneous 
absorption drug, an ingredient having Warm-feeling, a repre 
sentative of Which is capsaicin derived from Capsicum 
annuum L. for imparting Warm-feeling effect and an analog 
thereof, an antiseptic, a fungicide, an antioxidant, a ultravio 
let absorbing agent, a perfume and the like in addition to the 
(B), being not limiting. A method of alloWing the aforemen 
tioned antiseptic, fungicide, antioxidant, ultraviolet absorb 
ing agent, perfume and the like to coexist is not particularly 
limited as long as percutaneous absorption effect of the patch 
of the present invention and effects of other coexisting mate 
rials are not prevented. For example, these materials may be 
mixed With a gel layer in advance, and coated on the support. 
Alternatively, these coexisting materials may be accommo 
dated in a layer different from a gel layer. In order to improve 
contact feeling, the same polymer and thickener as those 
described for the alcohol-based bactericidal material may be 
added to the patch of the present invention. 

Since the patch of the present invention contains the non 
aqueous absorbent (B) of the present invention, and can gelate 
a large amount of percutaneous absorption drug even at a 
small amount, it becomes possible to retain a large amount of 
percutaneous absorption drug and, since anti-in?ammatory 
effect lasts over a long time, the patch of the present invention 
can be suitably used as a patch. 

[Insecticidal Compositions and Insecticides] 
The insecticidal composition of the present invention com 

prises the non-aqueous absorbent (B) of the present invention 
and a pyrethroid insecticidal ingredient. 
The pyrethroid insecticidal ingredient is not particularly 

limited as long as it is liquid or solid. When the ingredient is 
liquid, it can be used as it is. When the ingredient is a liquid 
having a high viscosity and is hardly absorbable, or a solid, it 
may be dissolved in an alcohol solvent (ethanol etc.), and 
absorbed in the non-aqueous absorbent (B). The concentra 
tion at dissolution may be adjusted depending on a use pur 
pose, being not particularly limited. When the pyrethroid 
insecticidal ingredient is a solid having thermal meltability, it 
may be absorbed in (B) after thermal melting. 

In the present invention, speci?cally, examples of the pyre 
throid insecticidal ingredient include empenthrin, ?amethrin, 
transfurthrin, te?amethrin, allethrin and prarethrin, and the 
ingredient may be appropriately selected depending on a 
utility and a purpose. Among them, preferable are 
empenthrin, ?amethrin, transfurthrin and prarethrin, and 
more preferable are empenthrin, transfurthrin and allethrin. 

An amount of absorbing the pyrethroid insecticidal ingre 
dient (hereinafter, insecticidal ingredient) of the insecticidal 
composition of the present invention may be designed as in an 
amount of absorbing an alcohol in the case of alcohol-based 
bactericidal material, being not problematic. 
When the insecticidal composition is shaped into a sheet, 

the sheet may be as in the alcohol-based bactericidal material. 
In addition, a thickness, a length and a Width of a sheet; a 
substrate to be used, a thickness of a substrate, a method of 
coating or impregnating a substrate With the non-aqueous 
absorbent (B), and a basis Weight may be as described above. 
Since the thus prepared insecticidal composition contains the 
sheet-like non-aqueous absorbent (B) of the present inven 
tion, and effectively absorbs the insecticidal ingredient, it is 
used as a sheet-type insecticide. 
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Another aspect is an integrated gelated-type insecticide 
comprising the (B) and an insecticidal ingredient. A ratio of 
the (B)/insecticidal ingredient, a method of preparing the 
same in this integrated gelated-type insecticide may be as in 
the alcohol-based bactericidal material. 
A form of a gel comprising (B) and the insecticidal ingre 

dient, and a method of preparing the same may be as in the 
alcohol-based bactericidal material. 

In addition, in vieW of long term use, it is preferable to 
incorporate a stabiliZer into the insecticidal composition of 
the present invention. Further, if necessary, a volatiliZation 
adjusting agent, a solvent, a perfume, a pigment and the like 
may be appropriately added. As the stabiliZer, stabiliZers 
Which are not substantially volatiliZed at a heating tempera 
ture of 50 to 200° C., such as dibutylhydroquinone, 2,2‘ 
methylenebis-(4-ethyl-6-t-butylphenol), 4,4'-butylidenebis 
(3-methyl-6-t-butylphenol), tris(2-methyl-4-hydroxy-5-t 
butylphenyl)butane, pentaerythrityl-tetrakis [3 -(3, 5 -di-t 
butyl-4-hydroxyphenyl)propionate], stearyl-[3 -(3, 5-di-t 
butyl-4-hydroxyphenyl)propionate, tris-(3,5-di-t-butyl-4 
hydroxybenZyl)isocyanurate, 4,4'-thiobis-(3-methyl-6-t 
butylphenol), 2-mercaptobenZimidaZole, trinonylphenyl 
phosphite and the like are preferable, and these may be used 
alone, or in combination of tWo or more. 

The insecticide of the present invention is characteriZed in 
that the aforementioned insecticidal composition is accom 
modated in an external material, at least a part of Which 
comprises a substrate through Which a steam of an insecti 
cidal ingredient can permeate (hereinafter, referred to as 
steam permeable substrate). 

Herein, an insecticidal ingredient steam permeable sub 
strate is a substrate having an insecticidal ingredient steam 
permeability of preferably 0.1 g/m2-24 hr (50% RH/40° C.) or 
larger, more preferably 1 g/m2-24 hr (50% RH/40° C.) or 
larger, further preferably 5 g/m2-24 hr (50% RH/40° C.) or 
larger. Herein, a steam permeability, de?nition, and a mea 
suring method of the insecticidal ingredient, and a kind of a 
material may be the same as those of the aforementioned 
alcohol-based bactericidal material. 

In the aforementioned construction, a part of the substrate 
may be insecticidal ingredient steam permeable. In this case, 
a substrate may be such a sheet that contents are not leaked, 
and a material of the substrate is not particularly limited. 

In the insecticide of the present invention, materials other 
than the (B) and the insecticidal ingredient may coexist in the 
external material. Examples of the materials include a resin 
Which absorbs an insecticidal ingredient, an insecticidal 
ingredient carrier such as silicon oxide, vermeculite and the 
like, an oxygen scavenger comprising an iron poWder and an 
oxidation promoter such as sodium chloride, an aldehyde 
adsorbent such as polyallylamine and anionic exchange resin, 
an ethylene absorbent, an ethylene generator, a perfume and 
the like, other than (B), being not limiting. A method of 
alloWing the aforementioned oxygen scavenger, aldehyde 
adsorbent, ethylene adsorbent, ethylene generator, perfume 
and the like to coexist is not particularly limited as long as the 
insecticidal effect of the insecticide of the present invention 
and effects of other coexisting materials are not prevented, 
and is as described for the alcohol-based bactericidal mate 
rial. 
A mode for carrying out the insecticidal composition and 

the insecticide of the present invention is not particularly 
limited, but the insecticidal composition and/or the insecti 
cide of the present invention may be used per se as a normal 
temperature volatiliZation type, or may be formulated into a 
heating volatiliZation type and may be used by heating. A 
normal temperature volatiliZation insecticidal composition or 
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insecticide Which can be used at a normal temperature may be 
?lled, for example, in a plastic container, and may be used by 
hanging in a Wardrobe, or a sheet-type insecticide may be 
Wrapped With a Japanese paper, and may be used by placing 
into a draWer. 

In addition, When a heating volatiliZing type is used by 
heating, for example, this is ?lled into a plastic container, this 
is placed on a radiating plate Which Ls heated at a temperature 
of 50 to 200° C., and is used by gradual volatiliZation of an 
insecticidal ingredient, thereby, insecticidal ef?cacy can be 
maintained for a long term. A temperature of a radiating plate 
is preferably 50 to 200° C., more preferably 60 to 190° C., 
further preferably 70 to 180° C. When the temperature is 50° 
C. or higher, an insecticidal ingredient in a heating volatiliZa 
tion type is volatiliZed at a necessary amount. When the 
temperature is 200° C. or loWer, a gel is not deteriorated by 
heat. 

Since the insecticidal composition of the present invention 
contains the aforementioned non-aqueous absorbent (B) as a 
constitutional component, and can gelate a large amount of 
insecticidal ingredient even at a small amount, it becomes 
possible to retain a large amount of an insecticidal ingredient 
and, since insecticidal effect lasts over a long term Without 
fear of liquid leakage unlike the previous liquid insecticide, 
the composition can be suitably used as a normal temperature 
volatiliZation type or heating volatiliZation insecticidal com 
position. 

In addition, since an insect-killing method of ?lling an 
insecticide obtained by accommodating the insecticidal com 
position of the present invention in an external material, at 
least a part of Which comprises a substrate through Which a 
steam of an insecticidal ingredient canpermeate, into a plastic 
container, and hanging this in a Wardrobe, and an insect 
killing method of placing the container on a radiating plate 
Which is heated at a temperature of 50 to 200° C. have no fear 
of pollution due to leakage of contents, and insecticidal effect 
lasts over a further long term by accommodating in an exter 
nal material having a regulated steam permeation amount, 
those methods become an extremely useful heating volatil 
iZation insect-killing method. 

[Fuel Stores for Fuel Batteries and Fuel Batteries] 
The fuel store for fuel batteries (hereinafter, referred to as 

fuel store) in the present invention comprises the non-aque 
ous absorbent (B) and a liquid fuel for fuel batteries, and the 
fuel battery uses the same. 

The liquid fuel for fuel batteries (hereinafter, referred to as 
liquid fuel) used in the present invention is not particularly 
limited as long as it is a fuel for fuel batteries Which has 
previously been used. Preferably, the liquid fuel is a mixture 
of one or more selected from the group consisting of metha 
nol, ethanol, hydraZine, formalin, liqui?ed petroleum gas, 
naphtha, gasoline, kerosine, liqui?ed natural gas, and liqui 
?ed dimethyl ether, or a mixture of this and Water. More 
preferable are methanol, ethanol and a mixture of Water and 
them. 
An amount of absorbing a liquid fuel of the fuel store of the 

present invention may be designed as in an amount of absorb 
ing an alcohol in the case of the alcohol-based bactericidal 
material. 
When the fuel store of the present invention is shaped into 

a sheet, the sheet may be as in the aforementioned sheet-like 
alcohol-based bactericidal material. A thickness, a length and 
a Width of a sheet; a substrate to be used, a thickness of a 
substrate, a method of coating or impregnating a substrate 
With the non-aqueous absorbent (B), and a basis Weight may 
be as described above. Since the thus prepared liquid fuel 
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store for fuel batteries contains the sheet-like non-aqueous 
absorbent (B) of the present invention, and effectively 
absorbs the liquid fuel for fuel batteries, this can be used as a 
sheet-like fuel store for fuel batteries. 

Another aspect is an integrated gelated-type fuel store 
comprising the (B) and a liquid fuel. A ratio of the (B)/liquid 
fuel, and a method of preparing the same in this integrated 
gelated-type fuel-stored may be as in the alcohol-based bac 
tericidal material. 

In addition, if necessary, one or more selected from the 
group consisting of other gelating agent (examples include 
the same gelating agents as those described-above for the fuel 
composition for solid fuels), an adsorbent (dextrin, dextran, 
silica gel, silica, alumina, molecular sieve, kaolin, diatoma 
ceous earth, carbon black, active carbon etc.), a thickener, a 
binder, and a material Which chemical converts a liquid fuel 
into a non-?owing fuel may be incorporated in the fuel store 
of the present invention. These are not particularly limited as 
long as they exert their function, and may be solid or liquid. In 
addition, they may be incorporated at any stage of preparation 
of the fuel store. 

In order to suppress volatiliZation of a fuel, another aspect 
is a fuel store characterized in that the aforementioned fuel 
store is accommodated in an external material comprising a 
substrate through Which a steam of a liquid fuel, preferably, a 
steam of methanol does not permeate, and a fuel supply valve 
is attached to a part of thereof. 

In the present invention, the aforementioned substrate 
through Which a steam of a liquid fuel does not permeate is a 
substrate having a liquid fuel steam permeability, preferably, 
a methanol steam permeability of preferably 10 g/m2-24 hr 
(50% RH/40o C.) or smaller, more preferably 1 g/m2-24 hr 
(50% RH-40o C.) or smaller, further preferably 0.1 g/m2-24 hr 
(50% RH; 400 C.). De?nition and a measuring method of a 
liquid fuel steam permeability are as in the case of the alco 
hol-based bactericidal material. 

Examples of the material used in the aforementioned sub 
strate include materials described for the cool insulating 
material, a metal can such as an aluminum can and a laminate 

thereof, a laminate of the aforementioned plastic ?lm, the 
aforementioned metal ?lm and the aforementioned metal can, 
and a laminate of them and a paper, a non-Woven fabric, a 
Woven fabric or the like. Such the substrate is not particularly 
limited as long as it is a substrate having liquid fuel steam 
impermeability and no leakage of contents. 

Alternatively, if necessary, a substrate may be subjected to 
Water resistance treatment, oil resistance treatment or print 
ing. 

In addition, When an external material is a monolayer, it is 
not particularly limited as long as a liquid fuel steam perme 
ability is in the aforementioned range. In addition, even When 
an external material is a laminate, the number of layers is not 
particularly limited as long as a liquid fuel steam permeation 
is in the aforementioned range Preferably, the number of 
layers is 2 to 5. More preferably, the number of layers is 2 to 
3. Alternatively, different kinds of materials may be com 
bined. 

Materials Which are alloWed to coexist in an external mate 
rial for the fuel store, and the laminated sheet may be as in the 
alcohol-bactericidal material. 

Examples of a method of releasing a liquid fuel from the 
fuel store of the present invention include the folloWing meth 
ods (i) to (iv). As long as a necessary amount of a fuel is 
released at a necessary time, the method is not limited to 
them. Alternatively, tWo or more of these methods may be 
combined. 
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(i) A method of heating a fuel tank to release a fuel from a 

fuel store, and supplying the fuel to a fuel electrode. 
(ii) A method of compressing a fuel tank to release a fuel 

from a fuel store, and supplying the fuel to a fuel electrode. 
(iii) A method of heating a fuel store Which is mounted in 

place of a fuel tank, to release a fuel, and supplying the fuel to 
a fuel electrode. 

(iv) A method of compressing a fuel store Which is 
mounted in place of a fuel tank, to release a fuel store, and 
supplying a fuel to the fuel electrode. 
Another invention is a fuel battery comprising the non 

aqueous absorbent (B) and a liquid fuel for fuel batteries. In 
particular, the fuel battery of the present invention is suitable 
in a methanol-type fuel battery. 

Usually, a methanol-type fuel battery is composed of a fuel 
electrode, an air electrode, an electrolyte layer, a fuel tank, an 
air tank, a fuel supplying port, an air supplying port, an outlet 
for discharging a reaction product gas, an outlet for discharg 
ing a reaction product substance and the like. As a liquid fuel, 
an aqueous methanol solution is mainly used, and a liquid fuel 
is sent from a fuel tank to a fuel electrode. In the present 
invention, it is preferable that a fuel battery is formed by the 
method of (v) or (vi). 

(v) A method of using the non-aqueous absorbent (B) and/ 
or a fuel store in a line from a fuel tank to a site contacting 
directly With a fuel electrode and/or contacting indirectly 
With a fuel electrode via a volatiliZing layer. 

(vi)A method of using the non-aqueous absorbent (B) in an 
electrolyte layer. 

In the case of (v), the non-aqueous absorbent (B) is present 
in a fuel supplying line from a fuel tank to a fuel electrode, and 
an aqueous methanol solution is ?lled therein. When the 
non-aqueous absorbent (B) is directly contacted With a fuel 
electrode, a fuel ooZes out gradually from a contact surface 
and is supplied to a fuel electrode, and is used in a reaction. 
When the non-aqueous absorbent (B) is indirectly contacted 
With a fuel electrode via a volatiliZing layer, a liquid fuel is 
supplied from the non-aqueous absorbent (B) and/or a fuel 
store to the volatiliZing layer, volatiliZed in the volatiliZing 
layer, and a gaseous fuel is supplied to a fuel electrode and is 
used in a reaction. Since occurrence of bubbles during a long 
unused term or occurrence of bubbles due to exothermic heat 
during battery Working can be prevented by gelating a fuel in 
a fuel supplying line using the non-aqueous absorbent (B), it 
becomes possible to retain an amount of supplying a fuel to a 
fuel electrode constant. Thereupon, a shape of the non-aque 
ous absorbent (B) is not particularly limited as long as a liquid 
fuel can be absorbed and gelated, but preferably is particulate 
or sheet-like. 

In the method of (vi), crossover of methanol Which is one of 
most important problems to a methanol battery can be pre 
vented. That is, since a fuel Which has became excessive at a 
fuel electrode is permeated to an air electrode via an electro 
lyte layer, a fuel is directly oxidiZed on an air electrode, and 
the deterioration of the performance of an air electrode can be 
considerably suppressed. In this case, the non-aqueous absor 
bent (B) may be located at any position of a fuel battery as 
long as a fuel permeating through an electrolyte layer can be 
absorbed, but preferably located betWeen a fuel electrode and 
an air electrode and/or at a contact surface betWeen a fuel 
electrode and an electrolyte layer. A shape of the non-aqueous 
absorbent (B) is not particularly limited, but any shape may be 
used as long as a fuel permeating through an electrolyte layer 
can be absorbed. Preferable is sheet-like. 

In the fuel battery of the present invention, other materials, 
for example, a fuel permeating plate (carbon porous plate 
etc.) may coexist in order to permeate a fuel, or the previous 
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ion exchange membrane (copolymer of tetra?uoroethylene 
and per?uorovinyl ether etc.) may coexist in order to arrest 
crossover of a fuel. A method of allowing those materials to 
coexist is arbitrary as long as their function is not prevented. 

Since the sheet-type fuel store, the integrated gelated-type 
fuel store, and the fuel store obtained by accommodating in an 
external material comprising a substrate through Which a 
steam of their liquid fuel does not permeate, of the present 
invention, contains the non-aqueous absorbent (B) of the 
present invention, and can gelate a large amount of liquid fuel 
for fuel batteries even at a small amount, it becomes possible 
to retain a large amount of a liquid fuel for fuel batteries and, 
since a discharging time lasts for a long time, this can be 
suitably used as a fuel store. 

In addition, since in the fuel battery provided With the 
non-aqueous absorbent (B), When the non-aqueous absorbent 
(B) is used in a fuel supplying line, a problem of unstabiliza 
tion of a fuel supplying amount due to occurrence of bubbles 
is solved and, When used in an electrolyte, crossover of a fuel 
does not occur, and reduction in properties of an air electro 
lyte can be suppressed, it becomes possible to make a fuel 
battery Which is stable over a long term and, thus, this is 
particularly suitable in a methanol-type fuel battery. 

The folloWing Examples and Comparative Examples fur 
ther illustrate the present invention, but the present invention 
is not limited by them. 

Hereinafter, unless otherWise indicated, % indicates % by 
Weight. 

EXAMPLE 1 

360 Grams (5 mole) of acrylic acid, 1.08 g of pentaeryth 
ritol triallyl ether and 1 140 g of Water Were placed into a 2 liter 
thermal insulating polymerization tank. 
A temperature of a monomer solution Was cooled to 0° C., 

nitrogen Was bubbled through the solution to reduce dis 
solved oxygen, and 0.36 g of 2,2'-azobis(2-amidinopropane) 
hydrochloride, 3.1 g of a 35% aqueous hydrogen peroxide 
and 0.38 g of L-ascorbic acid as a polymerization initiator 
Were added to initiate polymerization. 

After polymerization, the produced hydrous gel Was sub 
divided using a meat chopper and, thereafter, to this gel Was 
added 1353 g (4 mole) of a 60% methanol solution of meth 
ylcarbonate of 1,2,3,4-trimethylimidazolinium cation (mo 
lecular Weight: 203) (manufactured by Sanyo Chemical 
Industries, Ltd.), and occurrence of decarbonization and 
demethanolation Was observed. 

A hot air at 100° C. Was permeated through the gel With 
imidazolinium cation added thereto using a band-drier (per 
meating drier manufactured by Inoue Kinzoku), Water used as 
a solvent and methanol produced as a side produce Were 
distilled off, folloWed by drying. 

The dry material Was ground using a cutter mill to obtain a 
particulate non-aqueous absorbent (B1) comprising a 
crosslinked body (A1) in the present invention having an 
average particle diameter of 400 um. 

EXAMPLE 2 

According to the same manner as that of Example 1 except 
that 3307 g (4.5 mole) of a 20% aqueous solution oftriethy 
lammonium hydroxide (molecular Weight: 147) (manufac 
tured by Sanyo Chemical Industries, Ltd.) Was added in place 
of methylcarbonate of 1,2,3,4-trimethylimidazolinium cation 
used in Example 1, a non-aqueous absorbent (B2) comprising 
a particulate crosslinked body (A2) of the present invention 
Was obtained. 
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EXAMPLE 3 

184 Grams (1 mole) of p-styrenesulfonic acid, 104 g (1 
mole) of styrene and 1.8 g of divinylbenzene Were dissolved 
in 500 g of ethyl acetate. 

To this monomer solution Was added 332 g (0.8 mole) of a 
45% ethanol solution of monomethylcarbonate of 1-ethyl-3 
methylimidazolium cation (molecular Weight: 187) (manu 
factured by Sanyo Chemical Industries, Ltd.), to substitute a 
part of protons of sulfonic acid With imidazolium cations. 

Nitrogen Was passed through this monomer solution to 
reduce dissolved oxygen, the monomer solution Was heated 
to 60° C. using a Water bath, and a polymerization initiator 
solution in Which 0.6 g of azobis-2,4-dimethylvaleronitrile 
had been diluted With 12 g of ethanol, Was added drop Wise to 
perform polymerization. The resulting gel containing toluene 
Was subdivided, and dried at 50° C. under reduced pressure of 
100 hectopascal using a vacuum drier, to distill off the sol 
vent. 

The dried material Was ground using a cutter mill to obtain 
a non-aqueous absorbent (B3) comprising a particulate 
crosslinked body (A3) of the present invention having an 
average particle diameter of 400 um. 

COMPARATIVE EXAMPLE 1 

According to the method described in Example 3 of JP-A 
No. 58-154709, 100 g of a 80% aqueous solution of meth 
acryloxyethyltrimethylammonium chloride Which is a mono 
mer having a quaternary amino group, and 0.06 g of N,N 
methylenbisacrylamide Were mixed and, further, 0.8 g of 
2,2'-azobis(2-amidinopropane)hydrochloride as an initiator 
Was added, folloWed by mixing. 

This solution Was placed into a box-type container heated 
by a constant temperature Water tank at 85° C., to perform 
polymerization. The polymer Was removed, and ground using 
a cutter mill to obtain a non-aqueous absorbent (B'-1) com 
prising a comparative cationic crosslinkedbody (A'-1) having 
an average particle diameter of 400 um. 

COMPARATIVE EXAMPLE 2 

According to the method described in Example 1 of JP-A 
No. 60-179410 gazette, 230 ml of cyclohexane and 1.0 g of 
ethylcellulose Were placed into a 500 ml round ?ask equipped 
With a stirrer, a condenser and an addition funnel, and a 
temperature Was risen to 75° C. 

Separately, 12 g of acrylic acid, 26.2 g of dimethylamino 
ethyl methacrylate Which is a tertially amino group-contain 
ing monomer, and 70 g of distilled Water Were mixed in an 
Erlenmeyer ?ask and, further, 5 g of 35% hydrochloric acid 
and 0.5 g of N,N-methylenebisacrylamide Were added to 
dissolve them uniformly. 

To this monomer solution Was added 0.02 g of ammonium 
persulfate as an initiator, and this solution Was added drop 
Wise to the round ?ask over 1.5 hours to perform polymer 
ization. 

After polymerization, cyclohexane Was removed by decan 
tation, and the resulting bead-like particles Were dried at 90° 
C. using a vacuum drier, to obtain a non-aqueous absorbent 
(B'-2) comprising a comparative crosslinked body (A'-2) hav 
ing an average particle diameter of about 200 micron. 

COMPARATIVE EXAMPLE 3 

According to the method described in Example 1 of JP-A 
No. 3-221582 gazette, 2 g of completely saponi?ed POVAL, 
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0.8 g of partially saponi?ed POVAL (saponi?cation degree 
about 80%) and 300 g of Water Were placed into a 500 ml 
round ?ask equipped With a thermometer, a gas introducing 
tube and a condenser, nitrogen Was introduced therein to 
substitute dissolved oxygen, and the materials Were heated to 
40° C. 

Thereafter, a solution containing 99.823 g of dodecyl acry 
late Which is a monomer, 0.177 g of ethylene glycol diacrylate 
Which is a crosslinking agent, and 0.5 g of azobis-2,4-dim 
ethylvaleronitrile Which is a polymerization initiator Was 
added to the ?ask at once, folloWed by vigorously stirring at 
a stirring rate of 400 rpm. Then, a temperature of an interior of 
the ?ask Was risen to 70° C., polymerization Was performed at 
that temperature for 2 hours and, thereafter, a temperature in 
an interior of the ?ask Was risen to 80° C., and the temperature 
Was maintained for 2 hours to complete polymerization. 

After polymerization, the bead-like crosslinked polymer 
Was ?ltered, particles Were Washed With Water, and dried to 
obtain a non-aqueous absorbent (B'-3) comprising a particu 
late comparative crosslinked body (A'-3) having an average 
particle diameter of about 300 um. 

COMPARATIVE EXAMPLE 4 

According to the method described in Example 1 of JP-A 
No. 11-35632 gazette, a mixed solution containing 99.827 g 
of methoxyethyl acrylate, 0.173 g of hexanediol diacrylate 
Which is a crosslinking agent, and 0.1 g of azobis-2,4-dim 
ethylvaleronitrile Which is an initiator Was poured into a glass 
cast polymerization container (thickness 1 cm) equipped With 
a thermometer and a gas introducing tube, and the material 
Was heated at 50° C. for 4 hours under a nitrogen stream, to 
perform polymerization. Thereafter, a temperature Was risen 
to 80° C., and this temperature Was maintained for 2 hours to 
complete polymerization. 

The polymer Was cooled to 0° C., and ground With a cutter 
mill to obtain a non-aqueous absorbent (B'-4) comprising a 
comparative crosslinked body (A'-4) having an average par 
ticle diameter of about 500 um. 

COMPARATIVE EXAMPLE 5 

According to the method described in Example 8 of JP-A 
No. 4-230250, 40 g of N-vinylacetamide and 2.0 mg of N,N' 
1,4-butylenebisacetamide Were dissolved in 150 g of Water in 
a 200 ml three-neck separatable ?ask equipped With a nitro 
gen introducing tube, a thermometer and an air discharging 
port, in a bath maintained at 30° C., and nitrogen Was intro 
duced into the system at 1 liter/min to degas dissolved oxy 
gen. Thereafter, 120 mg of 2,2'-azobis(2-amidinopropane) 
hydrochloride dissolved in 10 mg of degassed Water Was 
added, and alloWed to stand for 12 hours, to perform poly 
merization. 
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The resulting hydrous gel Was cut With a mixer equipped 

With a cutter, Washed With acetone, and vacuum-dried at 80° 
C. for 12 hours. Dried particles Were ground With a cutter mill 
to obtain a non-aqueous absorbent (B'-5) comprising a com 
parative crosslinked body (A'-5) having an average particle 
diameter of 400 um. 

COMPARATIVE EXAMPLE 6 

According to the same manner as that of Example 1 except 
that 226.7 g (4 mole) of a 30% aqueous ammonia solution Was 
used in the polymerized gel obtained in Example 1 in place of 
a 60% methanol solution of methylcarbonate of 1,2,3,4-tri 
methylimidazolinium cation (manufactured by Sanyo 
Chemical Industries, Ltd.), a non-aqueous absorbent (B'-6) 
comprising a comparative crosslinked body (A'-6) having an 
average particle diameter of 400 um Was obtained. 

An amount of absorbing and an amount of holding various 
organic solvents of the particulate non-aqueous absorbents 
(B1) to (B3) of the present invention and the non-aqueous 
absorbents (B'-1) to (B'-6) comprising the comparative par 
ticulate crosslinked bodies Were measured by the folloWing 
method. The results are shoWn in Table 1. 

[Measurement of Liquid Absorbing Amount] 
1.00 Gram of a particulate non-aqueous absorbent Was 

added to a mesh nylon bag (opening: 75 um) having a Width 
of 10 cm and a length of 20 cm, the bag Was immersed in 
propylene carbonate for 3 hours, and excessive propylene 
carbonate Was removed for 30 minutes. The same procedure 
Was performed using an empty bag, and a liquid absorbing 
amount (g/ g) Was determined by the folloWing equation. 

liquid absorbing amount (gg)q>veight of sample bag 
after swelling-Weight of empty bag after immer 
sion 

[Measurement of Liquid Holding Amount] 
The mesh nylon bag after measurement of an absorbing 

amount Was placed into a centrifugation dehydrating appara 
tus (manufactured by Kokusan, centrifugation diameter 15 
cm), and centri?lgation-dehydrated at a rotation rate of 1,500 
rpm for 5 minutes. The same procedure Was also performed 
regarding an empty bag after immersion, and a liquid holding 
amount Was determined by the folloWing equation. 

Liquid holding amount (gg)q>veight ofsample bag 
after dehydration-Weight of empty bag after 
dehydration 

Using y-butyrolactone, methanol and toluene in place of 
propylene carbonate, the same procedure Was performed, and 
a liquid absorbing amount, and a liquid holding amount for 
each solvent Was determined. 

TABLE 1 

Propylene 
carbonate y-butyrolactone Methanol Toluene 

Liquid Liquid Liquid Liquid 
absorb- Liquid absorb- Liquid absorb- Liquid absorb- Liquid 

Non- ing holding ing holding ing holding ing holding 
aqueous amount amount amount amount amount amount amount amount 

absorb?nt (g) (g) (g) (g) (g) (g) (g) (g) 

Examplel B1 300 260 160 188 140 121 20 17 
Example 2 B2 140 90 90 73 85 70 16 12 
Example 3 B3 260 222 190 162 110 83 65 50 
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TABLE l-continued 

Propylene 
carbonate v-butvrolactone Methanol Toluene 

Liquid Liquid Liquid Liquid 
absorb- Liquid absorb- Liquid absorb- Liquid absorb- Liquid 

Non- ing holding ing holding ing holding ing holding 
aqueous amount amount amount amount amount amount amount amount 

absorbent (g) (g) (g) (g) (g) (g) (g) (5;) 

Comparative B'-1 10 7 13 8 30 21 1 1 
Example 1 
Comparative B'—2 12 8 10 7 49 29 2 1 
Example 2 
Comparative B'—3 5 3 12 8 13 8 17 14 
Example 3 
Comparative B'—4 12 9 13 8 14 10 1 1 
Example 4 
Comparative B'—5 12 9 10 7 88 26 2 1 
Example 5 
Comparative B'-6 14 10 15 11 27 20 1 1 
Example 6 

EXAMPLE 4 

72 Grams of acrylic acid, 28 g of monomethoxypolyethyl 
ene glycol acrylate (Blenmer AME-400, Nippon Oil & Fats 
Co., Ltd., number average molecular Weight of PEG: about 
400) and 100 g of methanol Were placed into a 1 liter round 
?ask equipped With a stirrer, a nitrogen introducing tube, a 
condenser, an addition funnel and a thermometer, nitrogen 
Was passed through contents of the ?ask to substitute dis 
solved oxygen and, at the same time, a temperature of con 
tents Was risen to 50° C. using a Water bath tank. 

Separately, a solution obtained by dissolving 0.1 g of azo 
bis-2,4-dimethylvaleronitrile Which is a polymerization ini 
tiator in 9.9 g of methanol Was added drop Wise over about 2 
hours using an addition funnel While stirring under a nitrogen 
stream, to perform polymerization and, after completion of 
addition, polymerization Was continued at 50° C. for 2 hours, 
and, thereafter, a temperature Was risen to 700 C. to perform 
polymerization for 2 hours, and polymerization Was com 
pleted. 

After a solution of the produced polymer Was cooled to 
room temperature, 322 g (corresponding to about 0.95 mole) 
of a 60% methanol solution of methyl carbonate of 1,2,3,4 
trimethylimidazolinium cation (molecular Weight 203) used 
in Example 1 Was added drop Wise to the polymer solution in 
the round ?ask using an addition funnel, and occurrence of 50 
decarbonization accompanied With addition Was observed. 
After all amount of the imidazolinium cation solution Was 
added drop Wise, stirring Was continued for about 2 hours to 
obtain a polymer solution (polymer concentration: about 
42%) substituted With imidazolinium cations. 

To this polymer solution (100 g) Was added 798 g of y-bu 
tyrolactone, the material Was heated to 60° C. under reduced 
pressure to distill off methanol, and a y-butyrolactone solu 
tion having the polymer concentration of 5% Was obtained. 

To this y-butyrolactone solution (100 g) Was added 0.5 g of 
polyglycerol polyglycidyl ether (Denacol 521, manufactured 
by Nagase Chemtex, number of epoxy groups in molecule; 5) 
used in Example 4, this Was placed into a 100 ml sample 
bottle, the sample bottle Was sealed, and the material Was 
heated for 1 hour in a constant temperature tank at 700 C. to 
perform gelation, to obtain a non-aqueous gel (C1) compris 
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ing the non-aqueous absorbent comprising a crosslinked 
body of the present invention and an organic solvent. 

25 
COMPARATIVE EXAMPLE 7 

In order to prepare a PEO (polyethylene oxide) system 
organic solvent-containing gel, 3 g of polyethyleneglycol 

30 (molecular Weight: 400) monoacrylate and 2 g of polyethyl 
ene glycol diacrylate Which are the monomer and the 
crosslinking agent described in Example of JP-A No. 
6-68906 gazette, and 95 g of y-butyrolactone as a solvent Were 
mixed. 

35 To this y-butyrolactone solution having the monomer con 
centration of 5% Was added 0.05 g of azobis(2,4-dimeth 
ylvaleronitrile) Which is a polymerization initiator to dissolve 
them, and then, this Was placed into a 100 ml sample bottle, 
and polymerization Was performed at 60° C. for 5 hours under 

40 a nitrogen stream, to obtain a comparative non-aqueous gel 
(C'-1) comprising a non-aqueous absorbent comprising a 
crosslinked body and an organic solvent. 

COMPARATIVE EXAMPLE 8 

45 
5 Grams of acryloyltrimethylammonium chloride and 0.1 g 

of N,N-methylenebisacrylamide as a crosslinking agent Were 
dissolved in 95 g of y-butyrolactone. 

To this y-butyrolactone solution having the monomer con 
centration of 5% Was added 0.05 g of azobis-2,4-dimeth 
ylvaleronitrile Which is a polymerization initiator to dissolve 
them, this Was placed into a 100 ml sample bottle, and poly 
merization Was performed at 60° C. for 5 hours under a 
nitrogen stream, to obtain a comparative non-aqueous gel 
(C'-2) comprising a non-aqueous absorbent comprising a 
crosslinked body and an organic solvent. 

Regarding the non-aqueous gel (C1) of the present inven 
tion prepared in Example 4, and comparative non-aqueous 
gels (C'-1) and (C'-2) prepared in Comparative Examples 7 
and 8, the gelated states immediately after preparation and 
after With time Were measured by the folloWing method. The 
results are shoWn in Table 2. 

[Method of Measuring Gelated States Immediately After 
Preparation and After With Time] 

65 The prepared gels Were observed, and assessed by the 
folloWing criteria to obtain the gelated state immediately after 
preparation. 
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@1 Whole is completely gelated, and a gel strength is high. 
0: Whole is completely gelated, but a gel strength is loW 
A: A gel is in semi-dissolved state and, When a sample bottle 

is inverted, a gel ?oWs. 
X: Whole is liquid, and is not gelated. 
A sample bottle containing the prepared gel Was com 

pletely sealed, heated for 30 days in a constant temperature 
tank at 80° C., and the state of a gel after heating Was adopted 
as gelated state after With time. 

EXAMPLE 5 

18.4 Grams (0.1 mole) of styrenesulfonic acid and 41.8 g 
(corresponding to 0.102 mole) of a 45% ethanol solution of 
monomethylcarbonate of 1-ethyl-3-methylimidaZolium cat 
ion used in Example 3 Were added, to completely substitute 
protons of sulfonic acid With imidaZolium cations, and there 
after the material Was heated under reduced pressure using a 
rotary evaporator, to distill off ethanol as a solvent, and 
methanol produced as a side product. 

10 Grams of styrenesulfonic acid monomer in Which pro 
tons Were completely substituted With imidaZolium cations 
Was dissolved in 90 g of propylene carbonate in Which LiPF6 
had been dissolved to the concentration of 1 mol/L (7.2 g/L) 
in a glove box under an argon gas stream, and 0.1 g of 
trimethylolpropanetriallyl ether Which is a copolymeriZing 
crosslinking agent and 0.1 g of aZobis-2,4-dimethylvaleroni 
trile Which is a polymerization initiator Were added to dis 
solve them. 

This monomer solution (monomer concentration: 10%) 
Was placed into a 100 ml sample bottle, an argon gas Was 
poured into the monomer solution to substitute dissolved 
oxygen, the sample bottle Was completely sealed, and heated 
for 5 hours in a constant temperature tank at 60° C., to obtain 
a non-aqueous gel (C2) comprising a non-aqueous absorbent 
comprising a crosslinkedbody of the present invention and an 
organic solvent. 

According to the same manner as that described above 
except that the monomer concentration Was 5%, and propy 
lene carbonate in Which LiPF6 had been dissolved to the 
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late Was used in place of styrenesulfonic acid in Which pro 
tons Was substituted With imidaZolium cations, a comparative 
crosslinked non-aqueous gel (C'-3) having the monomer con 
centration of 10% comprising a non-aqueous absorbent com 
prising a comparative crosslinked body and an organic sol 
vent, and a crosslinked non-aqueous gel (C'-4) having the 
monomer concentration of 5% Were obtained. 

COMPARATIVE EXAMPLE 10 

According to the same manner as that of Example 5 except 
that acryronitrile Was used in place of styrenesulfonic acid in 
Which protons Were substituted With imidaZolium cations, a 
comparative crosslinked non-aqueous gel (C'-5) having the 
monomer concentration of 10% comprising a non-aqueous 
absorbent comprising a crosslinked body and an organic sol 
vent, and a crosslinked non-aqueous gel (C'-6) having the 
monomer concentration of 5% Were obtained. 

COMPARATIVE EXAMPLE 11 

According to the same manner as that of Example 5 except 
that acryloyltrimethylammonium chloride Was used in place 
of styrenesulfonic acid in Which protons Were substituted 
With imidaZolium cations, a non-aqueous gel (C'-7) 
crosslinked at the monomer concentration of 10% and a non 

aqueous gel (C'-8) crosslinked at the monomer concentration 
of 5%, comprising a non-aqueous absorbent comprising a 
comparative crosslinked body and an organic solvent Were 
obtained. 

Regarding the non-aqueous gels (C2) to (C3) comprising a 
non-aqueous absorbent of the present invention and an 
organic solvent obtained by the method of Example 5, and 
non-aqueous gels (C'-3) to (C'-8) comprising a comparative 
non-aqueous absorbent and an organic solvent obtained in the 
methods of Comparative Examples 9 to 11, the gelated states 
immediately after preparation and after With time Were mea 
sured by the aforementioned method, and an ionic conduc 
tivity of a gel Was measured by the folloWing method. The 

concentration of 1.5 mol/L (10.8 g/L) Was used, a non-aque- 40 results are shown In Table 2 

ous gel (C3) of the present invention comprising a non-aque- [Measurement of Ionic Conductivity of Gel] 
ous absorbent comprising a crosslinked body of the present . . . . 
. . . . The prepared gel was excised into a cylinder having a 
invention and an organic solvent was obtained. d. . . 

1ameter of 1 cm, this gel Was held betWeen platinum elec 
COMPARATIVE EXAMPLE 9 45 trode discs having a diameter of 1 cm, and an ionic conduc 

tivity at 25° C. Was measured using an impedance analyZer 
According to the same manner as that of Example 5 except under the conditions of an application voltage of 0.5 mV and 

that polyethylene glycol (molecular Weight: 400) monoacry- a sWeeping frequency of 5 to 13 MHZ. 

TABLE 2 

Gelated state Ionic 

Non- Polymer Immediately After conductivity 
aqueous concentra- after With of gel 

Example gel Organic solvent tion % preparation time (ms/cm) 

Example 4 C1 y-butyrolactone 5 © @ * 
Example 5 C2 Propylene carbonate 10 © © 4. 

C3 Propylene carbonate 5 © @ 7.9 
Comparative C '—1 y-butyrolactone 5 A X i 
Example 7 
Comparative C'—2 y-butyrolactone 5 Q X i 
Example 8 
Comparative C'—3 Propylene carbonate 10 Q A 3.5 
Example 9 C'—4 Propylene carbonate 5 X X Not gelated 

Immeasurable 
Comparative C'—5 Propylene carbonate 10 Q A 3.6 




















































